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Energizing a Nation 


The whole world now looks to America for action. Our 
nation must marshal all its forces. Every one of its millions 
of motor vehicles must do its share. 


The great Continental army of pleasure cars and motor 
trucks is in motion. In war as in peace the Continental 
Motor is energizing America—moving its burdens, carrying 
its people, gearing the nation to a higher speed. Now as al- 
ways, it serves—efficiently, loyally. More than ever, it justi- 
fies its proud title of America’s standard motor. 


Let Continental power increase YOUR efficiency—help to 
energize America. 


CONTINENTAL MOTORS CORPORATION 


Offices: Factories: 
Detroit, Michigan Detroit—Muskegon 


Largest exclusive motor manufacturers in the world 
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». A. E. Is Big Factor in Crisis 


Most Momentous Summer Meeting in History of Society 
Marked by Active Government Participation— 
Over 700 Members and Guests Present— War Atmos- 
phere Lifts Sessions to Highest Plane Ever Attained 


ASHINGTON, June 26.—It 
y y was impossible to come away 
from the 2-day session of the 
Society of Automotive Engineers, 
which closed here to-night, without 
the deepest conviction that the S. A. E. 
is going to prove one of the Govern- 
ment’s strongest instrumentalities in 
fashioning the nation’s destiny. From 
the moment the standards committee 
meeting opened yesterday, at the Bu- 
reau of Standards, until the conven- 
tion came to a close after the banquet 
to-night, where Secretary of War 
Newton D. Baker delivered an inspir- 
ing address, every one of the 700 
members and guests present was made 
to feel that he is an important unit 
in the future plans of the nation. 
Every part of the meeting was char- 
acterized by excellent attendance and 
an interested earnestness which put 
the 1917 summer meeting of the So- 
ciety of Automotive Engineers on the 
highest plane in the history of the 
society. The organization, which has 
now grown to a total membership of 
3030, showed itself to have broadened 
out into the automotive field with a 
rapidity that has surpassed all expec- 
tations. 
The idea of holding the meeting at 
the nation’s capital was shown to be 


By J. Edward Schipper 








Accomplishments 


STANDARDS ADDED 
Aeronautic 

Ball and Roller Bearings 
Chains 

Data Sheet 

Electrical Equipment 
Engine 

Lighting 

Miscellaneous 

Research 

Starting Battery 

Tire and Rim 

Tractor 


PAPERS PRESENTED 


Submarine Chaser Construction 
Henry R. Sutphen 


Tractors and the Food Problem 
-H. L. Horning 


Aircraft in War Time 
I. W. Seddon 


Uses of Battleplanes 
Lieut. Amaury de la Grange 
PAPERS TO BE PRINTED 


Kerosene-Burning Tractor Engine 
Fundamentals 
C. E. Sargent 


Lessons of War in Truck Design 
W. O. Thomas 








distinctly proper. There was hardly 
a report of the standards committee, 
and not a single paper, that was not 
strongly touched with the influence of 
the war problems of the nation. The 
statement that this is a war of inter- 
nal combustion engineering was shown 
to be true from all the angles repre- 
sented by the society in the automo- 
bile, tractor, aeronautical and marine 
fields. 

The meeting opened yesterday, June 
25, with the standards committee ses- 
sion at the Bureau of Standards Build- 
ings. The session was the best at- 
tended of any standards committee 
meetings ever held by the society. A 
notable feature was the attendance of 
a large number of members of the 
society who are not members of the 
standards committee. This resulted 
in thoroughly imparting to these mem- 
bers the spirit in which the standards 
committee is carrying out its work. 
Consequently, on the following day, 
when the matters which had passed the 
committee were brought up for action 
by the general society, no delay was 
experienced, and the entire conduct of 
the meeting was accelerated. 

The net result of the meeting was 
the addition of an important series 
of standards to the list already estab- 
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lished by the S. A. E., and in addition the papers at the 
professional session served to impart an important knowledge 
of war work to the assembled automotive engineers. The 
divisions which added standards as a result of the summer 
meeting are the aeronautic, ball and roller bearings, chain, 
data sheet, electrical equipment, engine, lighting, miscella- 
neous, research, starting battery, tire and rim, and tractor. 
Of great importance is the work done in both the aeronautic 
and the tractor divisions because of the economical effect 
these will have upon the big building program laid out for 
the Government air service and in the case of the tractor 
division because the standards adopted form a foundation 
which may prove to be the cornerstone of the entire industry, 
which is at present practically without any standardization. 
President Dunham’s Powerful Address 


President George Dunham opened the meeting with a 
powerful address reviewing the work of the society and tell- 
ing of its activities in the present struggle. He pledged the 
support of the society to the government in its war work, and 
he told of those who have already entered the service from 
the society. A point which he made is that it is noteworthy 
that six past presidents of the society are taking prominent 
parts in government work. Past-President Riker is a mem- 
ber of the Naval Consulting Board; Past-President Coffin, 
who did efficient work in connection with the Industrial Pre- 
paredness Committee of the Naval Consulting Board, is a 
member of the Advisory Commission of the Council of Na- 
tional Defense. He is also chairman of the Aircraft Produc- 
tion Board. 

Past-President Souther is the senior officer of the Aircraft 
Engineering Division of the Aviation section of the Signal 
Corps, with the rank of major. Past-President Marmon is 
doing engineering work with the Aircraft Engineering Di- 
vision. Past-President Alden has been made a major in the 
Ordnance Officers’ Reserve Corps; Past-President Vander- 
voort is acting as a member of the Munitions Sub-committee 
of the Council of National Defense. 

Former Vice-President Zimmerschied is vice-chairman of 
the Automotive Transport Committee of the Council of Na- 
tional Defense. Former Vice-President William G. Wall is 
now a major in the Ordnance Officers’ Reserve Corps. Vice- 
President Vincent has been doing work of the greatest im- 
portance in connection with aeronautic matters at the Bureau 
of Standards. The members of the council are spending a 
considerable part of their time at Washington, and your 
president is the civilian member of the board for motorizing 
field artillery at the Bureau of Ordnance. 

The professional session held during the afternoon of the 
second day, when all the standards work had been concluded, 
had upon its program six papers. Of these four were pre- 
sented, and each of them was so intimately connected with 
the probable activities of the S. A. E. in the present struggle 
that the meeting could be characterized as a war session of the 
society. Henry R. Sutphen presented a paper dealing with 
the standardized construction of the high speed motor boats 
used as submarine chasers. Wing Commander I. W. Seddon 
of the British Commission, who has had actual war experience 
with the British flying corps, spoke of the design and produc- 
tion of aircraft in war time and gave his views on the way in 
which America could aid in establishing the supremacy of 
the air. Lieutenant Amaury de la Grange, of the French 
Commission, and also experienced in the flying work of the 
present war, spoke of the classes and uses of battle planes and 
also pointed out what America must do in order to maintain a 
clear sky for the use of the Allies’ reconnaissance machines. 
H. L. Horning presented a study of the farm tractor as re- 
lated to the food problem not only of this war, but of the 
coming increasing population of the world. 


Membership Report 


The two other papers on the professional program were 
presented by title, and it is probable that written discussions 
on these will be included in the transactions. These two 
other papers were Fundamentals of a Successful Kerosene- 
Burning Tractor Engine by C. E. Sargent and Lessons of 
the War in Truck Design by W. O. Thomas. 

Very little time was spent on the business part of the 
meeting. The affairs of the society are in excellent condi- 
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tion, the most important problem ahead of the organization 
being to increase its membership to 5000. That this goal 
should be reached with little delay is indicated by the growth 
during the last 18 months. On June 1, 1916, the member- 
ship of the S. A. E. was 1911; on Jan. 1, 1917, it was 2121, an 
increase of but a little over 200. On June 1, 1917, a 6-month 
period, it had increased to 2640, and on the date of the meet- 
ing, June 26, it had reached 3030. President Dunham urged 
upon the members in attendance with great earnestness the 
importance of increasing the membership. -He exacted a 
pledge from every member present that they would get at 
least one new member and many promised more. The mem- 
bership of the society at present, as divided into grades, 
stands as follows: Members 1562, associates 951, juniors 266, 
student enrollments 130, affiliates 51 and affiliate representa- 
tives 70. 

The treasurer’s report showed that on Oct. 1, 1916, there 
was a balance on hand of $22,885.37. The receipts since that 
time from all sources amounted to $83,804.39, making a total 
of $106,749.76. Expenses amounted to $78,239.41, leaving 
a balance on hand of $28,510.35. Of this sum, $12,000 was 
invested in Liberty bonds. The treasurer’s report was ac- 
cepted. 

Dr. Stratton, chief of the Bureau of Standards, was intro- 
duced to the audience and gave a brief talk. He impressed 
upon the engineers present that it was the desire of the 
Bureau of Standards to co-operate with them in the problems 
of their work to the greatest possible extent. He desired par- 
ticularly close relationship with the different technical so- 
cieties. The duty of the Bureau of Standards, he said, con- 
sists in bringing together all the people interested in any par- 
ticular line of work and then help them to solve their prob- 
lems. 


Report of Standards Committee Chairman 


J. G. Utz, chairman of the standards committee, made a 
short address to the members of the society, outlining the 
work of the committee. He told how the work had broadened 
out into the entire automotive field and how the work of the 
standards committee will be of material benefit to the in- 
dustries in which the work of standardization has not 
gathered the full headway that it has in the automobile busi- 
ness. 

Some diagrams were shown on the screen illustrating Mr. 
Utz’s talk, and while these are no longer up to date due to 
later action of the committee, it was shown that there are 114 
car standards on the books, 77 truck, 67 motor boat, 51 elec- 
trical and 14 aeronautical. To this must be added the tractor 
standards which have now been adopted with the exception of 
the formality of a mail vote by the members of the society 
and also the standards in other fields. Mr. Utz predicted 
that next year there would be in addition a number of stand- 
ards on the motorcycle and stationary gas engine. 

The general meeting of the society was divided into two 
heads with the standards reports taken up in the forenoon 
and the afternoon devoted to the professional papers. The 
action of the general body on the various standards reports 
followed quite closely that which was indicated by the stand- 
ards committee on the day previous. There were a number 
of other reports, however, which had been previously passed 
by the standards committee and which were favorably acted 
upon by the membership at large. 

The report of the aeronautic division, which is of a highly 
detailed nature and which was approved by the committee on 
the preceding day, went through with very little discussion. 
A few unimportant clauses were referred back to the com- 
mittee for revision and reconsideration, but as a whole the 
recommendations of the standards committee, which are 
highly necessary to the government in its aeroplane building 
program, were carried. The discussion hinged about nomen- 
clature to some extent. Walter Allen of the Bijur Motor 
Lighting Co. asked that the name dep. control be kept instead 
of column control. It was explained by Standards Recorder 
Woodbury that Admiral D. W. Taylor had made objections 
to the name Deperdussin, from which the name dep. control 
has been taken. The entire matter was referred back to the 
nomenclature division. 

Engineer Rody of the Champion Spark Plug Co., Toledo, 
questioned the plug size, as he stated that it does not allow 
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‘Glimpses of S. A. E. zum Summer Meeting 





Society of Automotive Engineers members in professional session 
in the Bureau of Standards Building in Washington June 25-26 





Members of the Society of Automotive Engineers registering on 
their arrival at the Bureau of Standards in Washington 
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J. G. VINCENT 
Working on Aero- 
nautics at Bureau of 
Standards 


Cc. W. MANLY 
Chairman Aeronauti- 
cal Division, S. A. E 


Author 


of the use of the standard hex stock. Chairman Utz stated 
that the metric standard had been adopted in order to facili- 
tate the changing of plugs in the machines that are used 
on the other side. The point was brought up, however, that 
in view of the importance of this work the entire spark 
plug recommendation should not be discarded merely for 
the size of the hex, and B. B. Bachman of the Autocar Co. 
made the motion that the report of the aeronautic division 
be accepted with the exception of the paper on the magneto 
shaft, the name of control and the spark plug hex dimen- 
sion. This was carried unanimously and the points referred 
to turned back to the committee for future consideration. 


Metric Sizes Discussed 


George R. Bott moved that the ball and roller bearing di- 
vision report be accepted with the exception of the metric 
sizes R. McA. Lloyd asked why they should be referred back 
and it was explained by Mr. Bott that the establishment of 
metric standards was of international importance due to 
the use of metric sizes abroad and at this particular time, 
owing to the disruption on account of the war it would be 
inadvisable to make any standards which would later em- 
barrass the foreign ball bearing manufacturers. The excep- 
tion referred only to the standard metric sizes for thrust 
ball bearings of the flat face type and the self-aligning type 
with washer. It also takes in the metric sizes for thrust ball 
bearings, steering knuckle type but not the other bearing 
sizes mentioned in the report. This recommendation was 
adopted by vote and the report of the committee was carried 
with the exception of the parts referred to. 

Reports of the chain division dealing with the pitch and 
width of silent chains; the data sheet division dealing with 
the classification of the handbook; the electrical equipment 
division covering flange mountings for generators, starting 
motors and ignition distributer mountings; the engine di- 
vision covering poppet valve dimensions; the iron and steel 
division giving the temper of sheet steel classifications, and 
the miscellaneous division, were all carried without discussion. 

The report of the lighting division dealing with automobile 
lighting terminology was carried with the addition that the 
voltage classifications for batteries have been standardized 
as 6-8 for three cells, 8-10 for four cells, 12-16 for six cells 
and 18-24 for nine cells. Spherical bulbs for headlights shall 
have a minimum diameter of 1% in. and a maximum of 
2 1/16 in. Side bulbs shall have a maximum diameter of 
1 in. and instrument lamp bulbs a maximum of % in. With 
these additions the report was adopted. 

A short discussion was given on the report of the re- 
search division by N. W. Akimoff, who questioned the ad- 
visability of establishing a uniform basis for all tests by rul- 
ing that there be no change in gear ratio, ignition, carbureter 
or any other detail of the car or its equipment. This was the 
only point raised, however, and the report was carried. 

An alteration in the report of the starting battery division, 
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as approved by the standards committee, was made at the 
general society meeting. The report included a mention or 
recommendation of the location of the battery. This was 
thought to be inadvisable and all mention of the point at 
which the battery is to be situated on the car was withdrawn. 
The manner in which the battery is to be fastened was left 
as it stood. C. W. McKinley stated that it was the experi- 
ence of the Overland company that the battery is better lo- 
cated in the body than on the chassis on account of mud and 
on account of the greater ease in giving it the proper at- 
tention. With the exception noted the report was adopted. 

A slight alteration was also made in the report of the 
tire and rim division, which furnished a table of carrying 
capacities and inflation pressures of pneumatic tires. The 
printed table gave the inflation pressures as maximum, and 
this word was altered to read corresponding, so that the head- 
ings on the table now give the size of tire in inches, the maxi- 
mum load in pounds per tire and the corresponding inflation 
pressure in pounds per square inch. 

The report of the tractor division was accepted without 
discussion except regarding the point of tractor speed. This 
was given in the original report as shown in the account of 
the standards committee meeting as being 2 1/3 m.p.h. It 
was first suggested that this be altered to read “For tractors 
of four plows or less.” This was again amended and in its 
final form the speed now stands at 2 1/3 m.p.h. for tractors 
having 15 drawbar hp. or less. Mr. Horning pointed out 
that the speed is necessary in determining the curve of the 
mold boards of the plow. 
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Standards Committee 
Record War Session 


Accomplishment Is Keynote of Gathering 
of 300 Engineers—Automotive Activities 
Are Features—Discussion of Constructive 
Nature—Ten Division Reports Accepted 


HE 1917 summer rally of the standards committee 

will go down in the history of the Society of Auto- 

motive Engineers as the most notable and most 
successful it has ever held. The need for efficient ac- 
tion in work which has an important bearing on the war 
work of the country called forth a spontaneous gather- 
ing which set a new record for attendance at a standards 
committee meeting. The 300 engineers present were 
moved with a spirit of accomplishment which was grati- 
fying in the extreme and red tape and quibble were swept 
aside as many important points which will clear the 
way for quick production in automotive industries were 
decided and passed along for final action. 

One of the most noteworthy points in the meeting was 
the fact that the society has broadened into its auto- 
motive field. Aeronautical and tractor standards occu- 
pied the attention of the committee as much as, or more 
than, standards for automobiles. The members of the 
aeronautical division, as well as the members of the 
tractor, made urgent pleas for immediate decisions, show- 
ing clearly that the society has stepped into fields where 
its activities are sorely needed in standardization work. 
The most gratifying feature of the meeting was that 
this action was forthcoming, and reports which will be 
the fundamentals of production in both these industries 
were passed along for action by the council and by the 
membership at large. 

The reports which indicated definite progress and 
which were accepted by the standards committee were 
those of the aeronautic, ball and roller bearings, data 
sheet, electrical equip- 
ment, engine, iron and 
steel, lighting, miscel- 
laneous, starting bat- 
tery and tractor divi- 
sions. All these were 
gone through during 
the day’s progress, 
and in addition Sec- 
retary of Commerce 
Redfield delivered an 
address of welcome 
which carried home to 
the engineers present 
a message of the im- 
portance of the work 
of the technical brains 
of the country. 

Most of the reports 
which were accepted 
in the standards com- 
mittee meeting to-day 
carry definite recom- 
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Chairman standards commit- 
tee of the Society of Automo- 
tive Engineers. Mr. Utz is 
chief engineer of the Stand- 
ard Parts Co., Cleveland 





mendations for standards which will be accepted by the 
general membership to-morrow. In all senses it was 
a meeting of progress, and the society is to be congratu- 
lated on the way its engineers went through the schedule, 
particularly at a time when this work is so important. 
It was pointed out that there is no specification for the 
5/16 loop end and in reply to this Mr. Manly stated that 
it purposed to fill in the missing sizes later and in the 
meantime the division had gone ahead with as many sizes 
as possible. 


Details Closely Studied 

In regard to the turnbuckles specified, those which are 
described have been used by the Curtiss company for the 
past 2 years. All the details of the turnbuckles are not 
settled, Mr. Manly explained, but the main dimensions, 
such as that between the eyes, are covered. There is 
also a table of strengths of the turnbuckles mentioned in 
the report. General figures were also given by Mr. Manly 
in sufficient detail to cover present needs on a number 
of other detail aeroplane parts. Some of the other parts 
taken up were shackles, clip ends, clevis pins, bolts, nuts, 
magneto bases, which are the same as the French 
standard, except that metric dimensions are replaced by 
the corresponding inch sizes. The thread size is not 
recommended at the present time. 

W. A. Frederick, chief engineer, ‘Continental Motors 
Co., presented the report of the electrical equipment divi- 
sion which had been referred back to the committee after 
the Cleveland meeting. The discussion on whether or 
not a pilot flange should be fitted again came up, but after 
some debate the report was accepted by the committee as 
it stands. Those entering into the discussion were C. S. 
Crawford, engineer of the Premier Motor Corporation; 
Joseph Bijur, president of the Bijur Motor Lighting Co.; 
W. A. Chryst, of the Delco Co.; F. L. Morse, of the Morse 
Chin Co., and V. G. Apple, electrical engineer. 

The report was finally accepted as printed and passed 
on to the meeting of the entire society. 


Standard Size Battery Containers 


The report of the battery division which recommended 
standard dimensions for containers was accepted entirely, 
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Members of the standards committee of the Society of Automotive Engineers gathered outside the Bureau of Standards 


except for the recommendations covering battery loca- 
tion which were left open. Considerable discussion took 
place on this point, as several members called attention 
to the objections of various locations. About the most 
pertinent of these dealt with the necessity of keeping 
the battery away from the heated air of the engine and 
exhaust pipe on account of the necessity for frequent re- 
newal of the water. 

The reports of many of the divisions were accepted 
without discussion. On others, however, there were points 
raised. A feature of all the discussion was its highly 
constructive nature. 


Aeronautic Report Important 


Probably the most momentous report of the entire pro- 
gram was that of the aeronautic division presented by C. 
W. Manly, engineer of the Curtiss Aeroplane Co. This 
report covered many of the points which were brought 
up at the Cleveland meeting April 3, but goes much fur- 
ther into detail. The points touched upon are column 
control, stick control, thimbles for wire ends, marking of 
fuel pipe lines, marking of lubrication lines, marking of 
air pipe lines, basic system of measurement, besides the 
points which have been taken up at 
a previous meeting, and all of which 
were presented at the general so- 
ciety meeting on Tuesday morning 
for final action. 

Some discussion developed on this 
report, particularly on the method 
of marking the various pipes. It 
was suggested that marine practice 
be followed, but when a comparison 
was made with the available usage 
in the navy department it was found 
that this was impractical, and the 
matter was allowed to pass. 

The word “lubrication” was sub- 
stituted for the word “oil” and the 
pipe was described as the lubrication 
pipe instead of the oil pipe, to avoid 
any possible confusion with the fuel 
line. This part of the aeronautic re- 
port was carried with the amend- 
ment covering the change of word- 
ing. 

Mr. Manly took up each of the 
points in the aeronautic report as he 
went along, and described how the 
division had reached its conclusions. 
A large part of this was confined to 
figures, but a significant point was 
that all the dimensions practically 
were taken from those which have 
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proved to be of practical service abroad in the aeronauti- 
cal work in the allied army. 

One of the details dealing with the hard wire ends 
showed a slight difference in practice here and abroad. 
Mr. Manly stated that on this side the engineers gen- 
erally favored a soldered end, while on the other side 
they did not. An important point is that the temper 
of the wire must not be drawn either by a flame, by the 
soldering bath, or any method of applying the solder. 


New Series of Thrust Bearing Sizes 


At its Cleveland meeting in May the standards com- 
mittee approved three series of metric ball-thrust bear- 
ings, viz., flat face, self-aligning and steering knuckle 
bearings. These have now been supplemented by four 
other series of thrust ball bearings in inch dimensions, 
viz., flat-face light series, flat-face medium series, self- 
aligning medium series and self-aligning light series. 
In presenting the report of the ball and roller-bearing 
division, Chairman Hughes said that these new series 
of inch size thrust bearings, while not in use at the 
present time, have the approval of all the bearing mak- 
ers. When the matter was put to a vote by the standards 
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committee, each series being considered at a time, ail 
were approved without opposition. The four new series 
will be published in a later issue. 


Extension of Rod End Standards 


E. H. Ehrman, Chicago Screw Co., presented a report 
for the miscellaneous division. This contained a pro- 
posal for an extension of the recent standards for rod 
ends, together with a revision of the limits on drilled 
holes and pins and an increase in the length of the 1-in. 
adjustable yoke end. This division has also done some 
preliminary work with a view to standardizing the sizes 
of shop drawings. An inquiry was made to determine 
present practice and a plot was shown giving the different 
sizes of sheets in use in a horizontal column, the names 
of makers in a vertical column, and the squares corre- 
sponding to each maker and the sizes of sheets used by 
him were blackened, so that the relative popularity of 
the different sizes could be seen at a glance. It was 
found that 9 by 12 in. is a very common basic size, but 
the division believes that it will be preferable to 
use the common letter sheet size, 8'% by 11, for the basic 
size, as drawings can then be conveniently filed in letter 
files. By using this size there wou'd be no great cutting 
waste in either the tracing cloth or the blueprint paper. 
The adoption of this system would give the men in the 
shop a chance to file their drawings. The half-size sheets, 
51% by 82, would be very convenient for shop handbooks. 
Mr. Ehrman explained that the matter had only just been 
taken up and as no action had been taken on it by the divi- 
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sion, he wanted to bring it to the attention of the com- 
mittee at the present time so they could give it some 
thought and would not turn it down point blank upon its 
recommendation later on because the present popular 
size was 9 by 12 in. 


Closer Limits for Rod Ends 


Taking up the new tables for yoke and eye rod ends, 
B. B. Bachman, Autocar Co., asked whether there was 
not an unnecessary use of the 1/64-in. dimension in the 
table on rod end pins. This point was cleared up by 
Mr. Ehrman. H. A. Goddard, Perfection Spring Co., 
voiced the opinion that the size of the drill hole for the 
pin in the yoke end was limited too closely. He pointed 
out that the average drill gave an oversize hole, and 
suggested that the limits be made plus 0.003 in. and 
minus 0.001 in., instead of the plus and minus 0.001 in. 
provided for the smaller sizes and plus 0.001 and minus 
0.002 for the larger sizes. Mr. Ehrman replied that 
they had had a good deal of argument on this point in 
the division and had finally decided to put the limits 
fairly close, indicating a rather high grade of workman- 
ship. The limits suggested did not represent snap judg- 
ment, but were arrived at as the widest permissible after 
an extensive investigation had been made. Mr. Goddard 
suggested separate limits for drilled and reamed holes. 
W. C. Keys, Perfection Spring Co., agreed with Mr. 
Goddard on the necessity for larger limits, and the argu- 
ment was made that inasmuch as these yoke connectors 
are often under spring tension, a hole 1/64 in. oversize 
would do no harm. The suggestion of a clearance of 
this order aroused considerable merriment. A motion to 
accept the report as printed was carried. 

After the morning session, which was adjourned about 
1 o’clock, the members and guests formed a semicircle 
on the lawn between the different buildings of the Bureau 
of Standards for the panoramic photograph, reproduced 
on these pages. After this had been taken, lunch was 
served on the lawn. It was announced at this time that 
after the adjourned session in the afternoon guides 
would take the visitors through the different departments 
of the Bureau of Standards and explain the work of the 
bureau. 


Standards for Hand Starting Cranks 


Professor Fishleigh presented the report of the engine 
division. This dealt with six subjects, as follows: One 
sub-committee, of which H. L. Horning is chairman, was 
appointed with the object of formulating standards for 
hand starting cranks. Data on this subject were gathered 
and a tentative recommendation made which had now 
been submitted to manufacturers for their criticism. An- 
other sub-committee, of which A. F. Milbrath is chair- 
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man, is considering the standardization of engine sup- 
porting arms for both straight and tapering frames. In- 
formation is still being gathered, and only a report of 
progress could be made. Fan design was also referred 
to a sub-committee. Engine characteristic curves are be- 
ing gathered by the division. Now that the test forms 
have been finally standardized the division is in a posi- 
tion to gather strictly comparable data along this line 
covering a wide range of application of internal-combus- 
tion engines. V-belts is another subject under consid- 
eration by this division and a report on an extensive 
series of tests is expected shortly. Finally, the division 
for some time had been working on the standardization 
of poppet valves and had finally agreed upon a set of 
dimensions for from 1 to 3 in. effective diameter. A 
similar report was made by the division to the committee 
at the May meeting but was referred back on account of 
some criticism of the stem sizes of valves, which were 
considered inadequate. In the meantime the division had 
gathered data on the use of these large-size valves in air- 
plane, marine and other engines, and these data showed 
a clearly defined tendency to use a stem of %-in. diame- 
ter for valves of effective diameters of 234 and 3 in. 
The report of the division recommends that the nominal 
valve diameter shall be the port diameter P. The cor- 
responding actual valve diameter and the stem diameter 
are given in the accompanying table. The limits for stem 
diameters have been selected so as to give proper clear- 
ances in guides reamed with commercial reamers. A slot 
is specified for valve grinding tools to be 3/32 in. wide, 
and made with a cutter having a 114 in. radius. The 
depth of the slot is not specified on account of the vary- 
ing shape and thickness of heads. The matters of valve 
material, spring length, form and pressure and spring 
washer support are left open. 

The only part of the report of this division which was 
ready for action by the committee was that relating to 
poppet valves, and this was approved by the committee. 


Lighting Division Report Accepted 


W. E. McKechnie, Cadillac Motor Car Co., made a long 
report for the lighting division which was accepted. It 
contained numerous new definitions of terms, some ar- 
rived at after consultation with the Illuminating Engi- 
neering Society, and various technical recommendations. 
The lamp voltages of generator lighting systems are to 
be rated as follows in future for different numbers of 
cells: 


| Se 6- 8 volts 
ee ree 8-10 volts 


a ee ee 12-16 volts 
Pa cette cdmanhe 18-24 volts 


It was explained that bulb manufacturers required these 
data in order to be able to make their bulbs combine 
the highest efficiency with long life. 


Tractor Division’s First Report 


Fred Glover, Emerson-Brantingham Co., reads the first 
report of the new tractor division. He stated that in 
attempting to standardize parts of motor tractors much 
difficulty had been encountered for the reason that the 
tractor manufacturers were not accustomed to this sort 
of work and some refused to give the necessary infor- 
mation regarding their practice. The first thing it was 
decided to standardize was methods of rating. At pres- 
ent tractor makers rate their products in widely different 
ways. It is suggested that a double rating be used, the 
belt power rating and the draft rating. The former is 
to be 80 per cent the maximum belt load the tractor 
will carry continuously for 2 hr. and the latter 80 per 
cent of the draft load the tractor will carry continuously 
for 2 hr. when the footing be specified, because if the 
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tractor cannot get any footing it cannot haul and load 
at all. A result of the adoption of these two rating 
rules will be that all manufacturers will have to lower 
their rating. 

Another thing considered for standardization is belt 
speed. This factor now varies all the way from 1500 to 
3300 ft. per min. In deciding upon a proper figure for 
belt speed which will determine the size of pulley to pro- 
vide on any tractor, the requirements of separators 
(threshing machines) were kept in mind. The figure de- 
cided upon was 2600 ft. per min., which corresponds very 
closely to the average belt speed of steam traction engines 
used for threshing. 

The third factor to be standardized was height of the 
drawbar. This was placed at 17 in., and in deciding upon 
this factor consideration was given to the very pro- 
nounced tendency to cultivate the soil more deeply and 
also to the fact that on many tractors one of the wheels 
runs in the furrow and has a tendency to tilt the whole 
tractor. 


Standard Plowing Speed 2 1/3 M.P.H. 


A standard plowing speed of 2 1/3 m.p.h. was agreed 
upon by the division. This factor is a very important 
one for the reason that farmers are accustomed to judge 
a tractor according to its drawbar pull or the number of 
bottoms it will pull, and naturally the drawbar pull is 
less the greater the speed, so if the speed is not defined 
there is a chance to misrepresent the capacity of the ma- 
chine. 

All the S. A. E. magneto dimensions have been adopted 
as standard tractor practice. The magneto shaft is to be 
of 0.750 in. diameter and the coupling is to be held in 
place by a key and pin, the dimensions of which are to 
be determined later. 

The above are items on which definite action had been 
taken by the division and regarding which the approval 
of the committee was asked. Other subjects regarding 
which only progress could be reported were the standard- 
ization of rim punchings for lugs, specification forms, 
carbureter fittings and standard tractor couplings. Dif- 
ferent forms of lugs are required under the widely vary- 
ing conditions under which tractors are used. It is be- 
lieved that the standardization of the fastenings of these 
lugs will encourage development of lug design, for with 
standardized fastenings, if any, one should develop an 
important improvement in lugs. He would have the chance 
of fitting it to any and all tractor wheels instead of merely 
to the particular wheel for which it was designed. Thus 
the reward offered for such improvements is multiplie 
manifold. ‘ 


Standardized Coupling Is Essential 


A standardized coupling which will permit of hitching 
any agricultural machine up to any tractor is very essen- 
tial. The division will also ask the standards committee 
to extend its ball-and-socket joint and yoke and rod end 
standards to include sizes suitable for tractor work. 
Standard nomenclature for tractor parts has also been 
considered. In this connection Chairman Utz pointed 
out that the nomenclature division has power to call to 
its assistance members of other divisions when consider- 
ing the nomenclature of particular branches of the in- 
dustry. 

H. L. Horning, in commenting on this report, said that 
it covered items which are fundamental to the tractor 
industry, points that had given the makers of tractors 
much bother for years. He hoped that the report would 
be shot full of holes if possible so that when it was 
passed we would have something which might stand for 
years. The report was accepted as read. 
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Deeds Outlines Aircraft Board Activities 


Secretary of War Baker Also Emphasizes Importance of Airplanes in Address at 
First Dinner of Automotive Engineers 


tive Engineers was held in Washington, D. C., Tuesday 

evening, in the grand ballroom of the New Willard Hotel. 
More than 700 members and guests sat down to the tables. 
In a brief introductory address, President Dunham said that 
it had been customary to hold two annual meetings of the 
society to discuss papers and to get together in a social 
way. The present summer meeting was distinctive in two 
ways, in that it was the first meeting held since the forma- 
tion of the new Society of Automotive Engineers, and in 
that our country was now engaged in a deadly struggle in 
which the society would take a most active part. It would 
be a war of internal combustion engines largely, and all 
the different activities of the society would come into full 
play. The aeronautic section of the society had been at 
work for more than a year. Several of its meetings were 
held at the Bureau of Standards, and much co-operation was 
extended by all departments of the Government. The society 
now also incorporated a tractor section, and work on the 
standardization of tractor parts had already begun. A monu- 
mental task was accomplished by the society in co-operation 
with Government officials in drawing up very complete speci- 
fications for two sizes of army trucks. 


[iw summer meeting dinner of the Society of Automo- 


Toasts to Our Allies 


Judge W. Benton Crisp, who was counsel for the Ford 
Motor Co. in the suit which led to the overthrow of the 
Selden patent, acted as toastmaster. Toasts were proposed 
successively to the President of the United States, the King 
of England, the Republic of France, the King of Italy, and 
the Provisional Government of the Republic of Russia, and 
as each name was mentioned the audience rose and the band 
played the national anthem of the particular country. Toast- 
master Crisp referred to his connection with the Selden suit, 
and said that he hoped within a short time also to release the 
airplane industry from the same patent thraldom from which 
the automobile industry had suffered years ago. Airplanes, 
he said, would be of immense value in the present war. It 
was appropriate to recall that the airplane had its origin 
in the city in which the dinner was held. The experiments 
of Samuel Pierpont Langley concededly formed the inspira- 
tion for the Wright brothers. The greatest credit belonged 
to Langley, and the speaker said he wished that the audience 
could proceed to the little mound which marked the grave 
of Langley and place upon it that wreath of honor which 
should properly have been given him during his lifetime. 

The toastmaster then introduced the chief speaker of the 
evening, Secretary of War Baker, who had only just arrived. 
Giving a brief résumé of the secretary’s career, Mr. Crisp 
said that no Secretary of War ever had to deal with any more 
complex and difficult problems than he had, and when the 
history of this war was finally written it would be shown 
that Newton D. Baker acquitted himself creditably. 

Secretary Baker started out by saying that on a number 
of occasions he had tried to address scientific societies, but 
he always felt much embarrassed, for the reason that he 
had no scientific instincts and had had no scientific training. 
However, at every turn in life he had had occasion to become 
impressed with the great importance of science. The United 
States was now engaged in war, and a twentieth century 
war it was. War had evolved from the time when the first 
aborigine aimed his first stone at his fellowman to the 
present time, when wars were being won by the most ingen- 
ious, subtle and scientific people in the world. When the 
history of this war is finally written it will be shown that we 
won because we were able to contrive more ingenious engines 
than our adversaries. War used to be waged on level plains, 
but to-day it was fought out in the air, on the surface of 


the land, on the sea, and below the surface of the water. In 
the beginnings of warfare, in single combat, the struggle 
ended when one party was killed; and in the earliest wars 
the loss in men usually amounted to 40 or 50 per cent. Later, 
when improved implements of warfare were introduced, it 
was possible to engage larger bodies of men in battle, but 
the percentage of loss constantly decreased. What the out- 
come of this war would be, said Secretary Baker, could not 
be exactly foretold, but he hoped that this tendency toward 
decreased proportional losses would still continue. In order 
to reduce the percentage of our own losses we would have 
to make use to the fullest possible extent of all the appli- 
ances which modern science affords. Airplanes would be a 
great aid in this connection. What we must do was to make 
better and more airplanes, so that we can see where our 
adversaries cannot see. Engineers building airplanes should 
realize that they are as truly winning battles as though they 
were engaged at the front. 

An interesting address was made by Edward A. Deeds 
of Dayton, Ohio, chairman of the Airplane Construction 
Board. Mr. Deeds said that some time ago he received from 
Howard Coffin a telegram asking him to spend a few days 
at Washington. He had been there now for 3 months, and 
his stay might possibly be extended to 3 years. He had 
become used to everything in Washington except the climate, 
and it was hotter that night than ever before. 

Mr. Deeds gave some information regarding the activities 
of the Aircraft Production Board, which was organized on 
May 6 last. It consisted of four civilian members, namely, 
Howard Coffin, Sidney D. Waldon, Mr. Montgomery and 
Edward A. Deeds, and of one representative each of the 
Army and Navy—General Squires and Admiral Taylor. It 
was the policy of the board not to create any new machinery 
of administration but to mesh into the machinery already 
existing at Washington. As a result of the work of the board 
during the past 5 weeks, there had been formed so far eight 
cadet schools at various universities in the country, at which 
were offered 8-week courses on the principles of aviation 
and military tactics. Every Monday morning twenty-five 
young men started at each school. So far, work on four 
large aviation schools has been started, at Dayton, Ohio; 
Chicago, St. Louis and Detroit. At Dayton over 3000 men 
are at work on a tract of 2500 acres, which included the 
original flying field of the Wrights, of 80 acres, with a solitary 
hangar. Eventually there would be a row of hangars at 
Dayton 1% miles in length. 


Two Types of Training Planes 


Two types of planes have been laid down for primary train- 
ing, and 2000 of these will be ready by Jan. 1. Some advance 
training is also to be given with combat machines or battle 
planes. A short time ago 100 of the best mechanics from 
the different automobile factories of the country were sent 
abroad to study the construction of airplane motors in for- 
eign shops. They were accompanied by 10 men in charge 
of the expedition. The board had its choice of three methods 
of procedure, and all three would be employed at the begin- 
ning. First, it could develop and continue the existing types 
of airplane engines; second, it could get designs from abroad 
and duplicate these; third, it could develop a new American 
design of engine, and work along these lines was proceeding 
at the Bureau of Standards. 

There were a number of other speeches, including one by 
Colonel Seddon of the Royal Flying Corps. 

An interesting feature of the dinner was a book of patriotic 
songs, decorated with sketches of motorized war implements 
of different kinds, which was distributed by the Gurney Ball 
Bearing Co. 
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To Standardize Army Truck Details 


Principal Components Will All Be Interchangeable— 
Great Aid To Chassis Assemblers—Small Outputs Rend- 


ered Valuable Because All 


. is now certain that the specifications for military 
I motor trucks will be far more accurate and detailed 

than the original draft published recently. By the 
end of this year, possibly earlier, there will be machines 
coming through the factories which will be entirely 
standard with respect to the interchangeability of the 
principal components. Engines, transmissions, axles, 
springs, radiators and even frames will be so closely sim- 
ilar in external dimensions that one will be replaceable 
by another. 

This does not hamper originality of design as regards 
the inner details. In the case of the engine, for example, 
what is wanted is a standard location of the bearers rel- 
ative to the crankshaft center, a standard transmission 
coupling, a standard place and size for each water-pipe 
attachment, and so on. In the case of a manufacturer 
who assembles his chassis this means that any source 
of parts supply can be used indifferently. If one trans- 
mission maker fails to live up to his promises, another 
can supply a “different” gearset which will fit perfectly. 


Object Is Two-Fold 


The object of the War Department in encouraging this 
sort of standardization is two-fold. It is an accepted fact 
that an army cannot use fleets of vehicles composed of 
all sorts of designs without great difficulty. The more 
the army has of absolutely one design the better, pro- 
vided that design is right. It is not possible immedi- 
ately to purchase anything but regular commercial prod- 
ucts. These can only be obtained in quantity from a 
number of manufacturers. In emergency, such as the 
present, it is only practicable to give orders to makers 
who can supply rapidly sufficient machines to enable con- 
voys to be composed of one-design trucks. This means 
not less than 1000 of each. To broaden the source of 
supply, it is essential that the smaller makers be enabled 
to produce trucks so nearly alike that they can be grouped 
in quantities of 1000 or over with the same facility that 
the one-design trucks from larger makers can be grouped. 

With the parts makers all in line, so that their engines, 
axles, etc., will interchange, it makes no difference what 
is the capacity of the assembler’s plant. If he can only 
turn out a couple of chassis a week his output is still 
worthy of consideration, because each of his trucks can 
be grouped with others from similar small sources of 
supply and still have the whole fleet: possessed of requi- 
site interchangeability. 


Insures Maximum Supply 


The scheme provides the government with the largest 
possible: market to draw upon; the industry gains in that 
nobody is too large or too small to be outside consider- 
ation. It has an additional advantage, that it does not 
limit originality of detail design, for though a dozen en- 
gines may be all of the same piston displacement and all 
such that they will fit the same chassis, still they can be 
individually different in every essential partion of the de- 
sign. An engineer who is able to produce a better engine 
than the average for its size will have opportunity to 


Vehicles Will Be Identical 


show his powers, and an improved manifold, an improved 
valve layout, a better lubrication system will be capable 
of application without restraint. 

Matters reached the present stage by the manufactur- 
ers’ realization that stock parts now obtainable would suit 
the military requirements in only a few instances. Not 
many engines were the right size, and the big engine is 
one of the things most insisted upon by the war depart- 
ment. There were very few four-speed transmissions, 
and they did not give the required ratios, another point 
of insistence. So altogether it was made clear that a 
number of new parts had to be designed if the assembling 
chassis makers were to obtain their due share of the 
business, and, which is more important perhaps at the 
present, if the army was to get a sufficient quantity of 
satisfactory trucks in adequate time. 

There are several commercial trucks plenty good enough 
to use, but none that could not be made still better for 
military work. Thus the plan of the board is to use the 
existing machines for first supply, making full use of 
the facilities existing, and to have later supplies of ex- 
actly what they would prefer to get in course of making 
while the first orders are being delivered. In a word, 
the getting together of the industry to make parts for an 
entirely military vehicle is just a substitution for each 
parts maker working for himself and producing some- 
thing just as new as he will now make, but without the 
enormous advantage of interchangeability with other 
similar chassis units. 


Dimensions To Be Determined 


The details are still not quite settled. Captain Britton 
has prepared drawings of a chassis with the location 
places marked, deriving the dimensions from the confer- 
ences of last week. This layout is to be discussed still 
more, and it is probable that the standardization of what. 
might be called “main” dimensions will be carried still 
further. 

In this work the frame is the basis. It must have 
supports for the engine, the transmission and the springs 
at certain fixed places, and it must have a steering-gear 
attachment which will not interfere with the other units. 
The frame itself can be either pressed steel or channel 
and of all sorts of sections, provided the locating points. 
of attachment remain unchanged. There is some talk 
of using a standard channel section for the side rails, 
but this is quite visionary at present and not of great 
importance. 

Given the interchangeable main units and standard 
couplings, add the §. A. E. standards for details like 
yokes and rod ends, flanges, etc., and one gets a truck 
which is individual only in the parts which do not often 
require replacement. For example, the pistons need not 
be all alike, because they are seldom replaced, and the 
same is true of valves and crankshafts, or of cylinder 
blocks. A replacement which involves a thorough over- 
haul and rebuilding at a base workshop is quite a different 
matter from a replacement that can be made in the field. 
In the field it is easiest to replace complete units, easier 
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to put in a complete new gearset than to put a new set 
of gears in an old case. Field work should not require 
more tools than a set of wrenches, whenever possible. 

In this new scheme the parts makers are co-operating 
with the war department in a way that is deserving of 
the very highest appreciation. It is not only the war 
department which has cause for gratification, nor the 
S. A. E., whose committee work has brought this thing 
to pass. Those who will benefit most are the assemblers 
of chassis, and through them the parts makers them- 
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selves. Above all, perhaps, the thing which will stand 
out when viewed from the distance of years to come will 
be the fact that in this matter the American industry 
is doing something which is far in advance of anything 
ever dreamed of in other countries. Years of war have 
driven it home in Europe that by co-operation in every- 
thing, and by nothing but co-operation, can this war 
be won speedily. America is starting to co-operate to 
the limit in many ways, and in none more than in this 
particular matter. 


Many Army Truck Body Types 


War Department Plans To Divide Trucks Into 


+4 


Convoys on Same Chassis—3% To Be Auxiliaries 


HE drawings of the military transport bodies for 
T cain class A and B which were published in THE 

AUTOMOBILE last week represent only one of many 
kinds which will be wanted. There will be required many 
more of the transport, or stake bodies, than of any other 
sort, but there will be large quantities of other styles 
as well. 

A truck convoy usually consists of about thirty vehi- 
cles. With this number will go a repair truck, equipped 
for roadside repair work and simple jobs, an officers’ 
truck with a body which is part passenger-carrying and 
part office, and one or more kitchens; also a gasoline 
tank wagon and perhaps some others. 

It is the present plan of the War Department to divide 
up its trucks into convoys consisting of only one chassis, 
so that the auxiliaries will be mounted on the same 
running gear as the transport bodies. The exact nature 
of the convoy depends, of course, upon the length of the 
haul. On short runs the repair shop and the kitchens 
would not travel. None the less, the proportion of auxil- 
iaries to transport trucks will probably be in the order 
of 3 per cent. 


Special Bodies for Odd Purposes 


In addition there will be some special bodies for vari- 
ous odd purposes and, of course, ambulance bodies. The 
latter are not handled by the quartermaster’s depart- 
ment, as are the others, but come under the direction of 
the Surgeon-General’s department. They will, however, 
be required for the standard chassis as well as for pas- 
senger-car fitting in smaller sizes. 

Another body which will probably be a “conversion” 
for the standard transport body will be one for carrying 
troops. 

Up to the present it is only the transport body that 
has been decided in all details. Captain Britton has elab- 
orated the drawings published by adding details, and has 
cut the cost slightly. The final body has several novel 
features, of which the principal ones could be seen on 
the general assemblies. First, there are no side rails 
of the conventional sort. The body is carried on the 
series of cross beams and the floor connecting them is 
not clamped rigidly in any other direction. This allows 
the body to weave to an unlimited extent without start- 
ing any joints, for there are no joints to injure. 

To give another instance, the tailboard attachments 
are quite novel, and the usual cross rod which forms the 
hinge is eliminated, the purpose being to get rid of a 
piece which is easily bent and rendered useless by a rear- 


end bump. Then the clips which hold the tailboard in the 
vertical position have a link which permits latitude side- 
ways, meaning that if the body sides bulge under the 
load, the tailboard can still be closed and fastened. There 
are no wood screws in the whole body, every junction be- 
ing made by bolts, so that if a body gets loose through 
shrinkage or constant weaving, it is only a spanner job 
to tighten it up again. This body is in practically final 
form in every detail, and blueprints are obtainable of 
practically all of it. 

Next will come the officers’ car, which will be similarly 
completed in every detail in the department’s office, and 
then the others will be cleared up in quick succession. 
Wherever possible the same pieces will be made to serve 
for more than one style of body, so that the time of get- 
ting out each should decrease steadily. 


Amazon Sales Plan Brings Business 


HE Amazon Rubber Co., Akron, has a plan for helping 

the dealer which is bound to bring results in the way 
of increasing business. The company spares no efforts in 
helping the dealer turn over his stock in the shortest pos- 
sible time, and at the same time keeping his name prom- 
inently before the buying public, directing them to his store 
not only for Amazon tires, but for any other accessories, 
etc., for which they are in need. 

The Amazon policy is to have one dealer only in a definite 
territory. Thus the dealer is assured of getting the full 
benefit of its advertising assistance. A line of effective ad- 
vertising material is furnished the dealer free. Only sound, 
progressive dealers are selected, and as soon as his stock is in, 
the parent company lays out and follows through consistently 
a concentrated advertising campaign which covers only the 
dealer’s territory. As the dealer’s name is always con- 
nected and interwoven with this advertising, it brings him 
more actual business than could be secured in any other 
way. 


Direct Mail Backbone of Advertising 


Direct mail is the backbone of the Amazon concentrated 
advertising. A series of strong sales letters are written on 
stationery lithographed in four colors, and at the same time 
backed up with newspaper advertisements, outdoor display, 
publicity, etc. All of the expense is taken care of by the 
parent company. In connection with the letters, litho- 
graphed mailing cards, in colors, with the imprint of the 
dealer are also sent. 

Window displays, flange signs, pennants, and electrotypes 
are taken care-of by the Amazon company. Sales service 
consists of co-operation from the home office, which sends 
a man to work the trade in the dealer’s territory. 
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Industrial Supremacy and Moral 
Standards 


America Must Demonstrate to World That All Me- 
chanical Inventions and Ingenuity of Mankind Are To 
Be Used to Produce and Keep a Permanent Peace 


By Newton D. Baker 


Secretary of War 


GEDITOR’S NOTE—The German ruling mind, said Secre- 
tary of War Baker, before the Editorial Conference of Busi- 
ness Papers in Washington, has become obsessed with the 
grandeur of industrial supremacy. It has completely lost 
sense of the existence of moral standards. America, when 
taking its place at the table where peace will be determined, 
must vindicate the political philosophy upon which this 
country has been founded by impressing upon the world 
that the application of human ingenuity and mind should be 
for the development of comfort and peace of mankind. 





R. BALFOUR some years ago wrote an essay 
Mi called “A Fragment on Progress.” I[t ad- 

mittedly began nowhere and ended nowhere, 
but it raised the question as to whether there is any 
such thing as progress, not measuring or attempt- 
ing to measure the value of human achievement by 
physical standards, but attempting to assess the 
doings of mankind by their contribution to the 
spiritual and ideal benefit of the race. In that 
spirit and with his philosophical temper, he under- 
took to examine the question as to whether the de- 
votion of so much of the genius of mankind to 
physical and mechanical invention had really pro- 
duced in addition to human comforts and happiness 
a result at all in proportion to the outlay, and I 
think he came somewhat to the conclusion, though 
it did not end—it ended with a question mark—I 
think he came somewhat to the conclusion that it 
was very doubtful whether really mankind had 
much progressed, when measured by that standard. 
I do not know that I share that feeling, but I think 
the answer to that question is going to be deter- 
mined by this war, as the answers to many philo- 
sophical questions are determined by wars. 


Industry Converted for War 


We have devoted an enormous part of the intel- 
lectual energy and the physical strength of man- 
kind to the conquest of the forces of nature and 
the resources of nature. We have reached liter- 
ally into the clouds and captured the greatest ser- 
vant mankind ever had, and brought him down and 
turned him to driving our dynamos. We have 
reached down into the very center of the earth and 
taken up portions of the earth itself, and, by proc- 
esses which alchemy would have regarded as mirac- 
ulous, have used the very bony structure of the 
earth as a fuel for the production of energy to 
serve us in physical ways. We have taken the brain 





of man and put it on the anvil of invention, and 
brought out all manner of physical and mechanical 
contrivances, inventions, aids and appliances, eas- 
ing the burden of doing the physical work of the 
world; and yet, in the very nature of that process, 
of consuming the earth and converting it into new 
forms and agencies for service and helpfulness, 
the question is not improper as to whether we have 
not created a bigger servant than we can manage. 

Now, I imagine that the inspiration of the im- 
possible political philosophy which at present seems 
to govern the German Empire is born of industrial- 
ism. I suspect that the motive of the Pan-German 
movement, the Berlin-Bagdad movement, the Bag- 
dad Railroad controversy—I suspect that practi- 
cally all of the major things that have been in- 
volved in that diplomacy of middle Europe for the 
past twenty-five or thirty years—are based upon 
industrial aspirations and ambitions, and if we 
look at it with perfect calmness, I think we can say 
in an uncritical or, at least, in an unblaming spirit, 
that the German ruling mind has become so ob- 
sessed with the grandeur of industrial supremacy 
that it has completely lost sense of the existence of 
moral standards. 


When Moral Balance Is Disturbed 


You and I know many Germans. Many of them 
have been our personal acquaintances and our 
friends, and a more gentle and more neighborly 
and more kindly and orderly set of acquaintances 
none of us ever had. It is not in their nature to 
spread poisoned candy and to poison wells, and to 
commit assassination, as a process of war upon the 
sea; it is no more a part of their nature than of 
anybody’s else to resort to barbarity; but when the 
great obsession comes, when the nervous energies 
of a people are devoted for a continuous number of 
years to the idea of mechanical and industrial su- 
premacy, and the moral balance is lost or with- 
drawn, then the results we witness occur. 

Washington differs from most capital cities in 
that it is a residential city, as distinguished from 
an industrial or a manufacturing city, in that it is 
distinctively a capital city, rather than a large and 
metropolitan center of a country ; and yet when you 
come here to-day you find Washington no longer a 
place of beauty only and of calm dispatch of an 
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ordered and allotted public business, but you find it 
electrified with energy, you find it full of business, 
you find that the eyes of the business world are 
centered now on Washington, and all other great 
centers of industry and commerce and business are 
merely tributary or subcenters to the concentra- 
tion of the business of America in this city of 
Washington. Now, why is that? It is because war 
has become a thing of industry and commerce and 
business. It is no longer Samson with his shield 
and spear and sword, and Goliath with his sling; 
it is no longer selected parties representing nations 
as champions, and in physical conflict one with the 
other, but it is the conflict of smokestacks now; 
it is the combat of the driving wheel and of the 
engine, and the nation or group of nations in a 
modern war which is to prevail is the one which 
will best be able to co-ordinate and marshal its 
material, industrial and commercial strength 
against the combination opposed to it. 

The character of war has changed, not only 
in the manner I have suggested, but it has changed 
in the place in which it is fought. There is no longer 
beating of drums and marching of bands and un- 
furling of flags across wide areas, with men going 
around mountains and meeting one another and 
fighting upon an open plane, but so far as land war- 
fare is concerned, it is fought by men who never 
see one another’s faces; it is fought by the use of 
weapons which are trained to indirect fire, and the 
mathematical and scientific processes by which ob- 
servation is translated in the aiming of a modern 
high-powered gun, filled with science and accurate 
knowledge; but that is only the land end. The very 
skies are filled with warriors now, and the under- 
seas as well; and so we see that at least a part of 
the mechanical progress which has been made by 
mankind has been drafted into the making of what 
is now called the lethal weapon of war, and here in 
Washington we are undertaking now to marshal the 
genius and the vitality and the courage of a great 
peace-loving people, in order that they may throw 
their preponderating weight as a unit in this scale 
and rescue peace for the world. The world must 
have peace. The present war is costing something 
more than $60,000,000 a day in money—probably 
nearer a hundred million—and more than 10,000 
lives of human beings a day, and every day the war 
continues the world is that much poorer in its ac- 
cumulations, in its resources and in its men. I 
think that all believe that every resource was ex- 
hausted before our entry into this war took place, 
and I think every thinking man will agree that 
there is now no way to re-establish peace on this 
troubled and bereft planet except by the exercise 
of the superior force of the United States. 


A Battle for Peace 


So that we start into this war as the evangels of 
peace; we are mobilizing the industry and the re- 
sources of the United States in order that they may 
secure peace for the world. Every conflict we have 
among ourselves, every dissent which we allow to 
be pressed beyond the point of the expression of 
opinion, which is necessary to secure wisdom, every 
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division which we allow among ourselves delays the 
achievement of the great object of this war, and it 
is for that reason that I address to you, as editors, 
these precautionary remarks. It is not possible to 
take the industrial, commercial, agricultural and 
social life of a nation of 110,000,000 people and di- 
vert them out of their normal courses without 
creating here and there confusion and without 
breaking in upon the long-established and deeply 
cherished habits of great numbers of men. Now, 
it may not have occurred to you, but the thing that 
human beings like the least is to have their habits 
disturbed. We will stand almost any other kind of 
inconvenience with less complaint, but just try 
some morning eating your breakfast in a chair that 
is different from the one you ordinarily eat in. Just 
try sitting at a different place at your own break- 
fast table. Try coming down the back stairs, if you 
are accustomed to going down the front stairs, and 
see whether it does not disarrange your program 
most of the day and give you a sense of an unusual 
start, or something that has happened to you that is 
out of the normal, and if you are not constantly 
asking your mind to examine and see whether the 
switches on your day’s track are really set right. 


Business Habits Jarred 


The greatest asset we have is our habits; it makes. 
unnecessary separate reasoning operations for a 
great variety of things which we are compelled to 
do daily, and it is not until we have converted an 
operation into a habit that it becomes an asset. 
Now, in this mobilization of the people of the 
United States we are going to jar their habits. 
Business houses are not going to be able to do as 
they used to do, many ways; workers in industrial 
establishments, farmers who are tilling their fields, 
everybody is going to be asked to give up, or, at 
least, to permit the temporary obstruction of some 
of these deeply embedded habitual modes of action 
and thought and, as a consequence, we are all going 
to be in a more or less disturbed state of mind; 
things are not going to be as they usually are, and 
so our minds are going to be filled with questions 
as to whether the things which are in an unusual 
state are in a right or a profitable state. You gen- 
tlemen are going to meet that in the trades which 
your journals address. Some of the reorganiza- 
tions and readjustments in those trades are going 
to be quite fundamental and profound, and the dis- 
turbance of the line of habit and normal business. 
is going to be difficult of rapid adjustment. 

Now, if all of you here, catching the spirit of 
the community of enterprise, will preach to 
those who read your papers and who are in- 
fluenced by them, and whose modes of thought are 
controlled by them—if you will preach to them the 
constant doctrine of the necessity of the sacri- 
fice of habit, in order that there may be commu- 
nity of enterprise in this new undertaking, if you. 
will just take the trouble to analyze the creaking 
which the machine develops in the process of re- 
adjustment, and point out in a large view how 
unnecessary it is that these things should be, if you 

(Continued on page 1221) 
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Standards Will Shorten War 


Only Standardization Makes Possible the Vast Supplies 
of Manufactured Articles America Will Produce 


By A. Ludlow Clayden 


HE standardization work accomplished by the So- 
T ciety of Automotive Engineers in the past few 

years is going to be a big factor in shortening the 
war. 

Not only because the standards already created will 
greatly facilitate the production of the things the auto- 
mobile industry will be called upon to make, but because 
the industry now thinks naturally and instinctively along 
the line of standardization. We are going to manufac- 
ture standard airplane engines, standard planes, standard 
military truck parts. Because they are standard, pro- 
duction will be accelerated, supply of material will be 
easier, and the government will be able to give more 
help if the industry needs help in getting the proper 
steels, etc. 

Far more important, however, in shortening the war 
will be the amount of work in handling and maintenance 
which is saved by each standard. For example, two dam- 
aged airplanes can often be made into one undamaged 
machine, if the parts interchange. If they do not, if the 
engines are totally different, if the timbers are different 
and so on, it may be that no part of one machine can 
be used in repairing its neighbor. This sort of lack of 
standardization has been a very real handicap to the 
armies in France. Europe had to build up the standards 
it is now using from the very ground. America, already 
accustomed to standards, has merely to extend them a 
little to achieve the desired end. 

It is not necessary to emphasize the very great saving 
in the handling of spare parts obtained by standardiza- 
tion. Standards cut down the number of parts that have 
to be kept ready, reduce the clerical work in dealing with 
replacements and eliminate the possibility of mistakes. 
Standards for war machines of any sort save time all 
along the line from the drafting room to the field of 
battle. They permit quicker advance in making attack, 
and more rapid concentration to meet attack. 


Engineers Essential to Modern War 


Without engineering standards this war could not have 
been fought in any way but hand to hand. The war is 
a war of machines, and success depends upon output of 
those machines. While the courage and the number of 
the soldiers are equally important, it is no more important 
than the perfection of the tools they use and the rapidity 
of supply of fresh tools. 

In warlike standards probably the earliest were the 
weapons carried by the Romans, the standard sword, the 
standard spear. At a later stage there was the standard 
long bow of the English, and history records how the use 
of the standard length of arrow helped the archers to 
maintain their fire. If one man fell, a companion could 
use the contents of his quiver, whereas the French archers 
who were a mixed crowd of cross bowmen and archers 
did not have this advantage. 

Military firearms were early standardized, and cloth- 
ing, first standardized for appearance’s sake, later be- 
came standardized for efficiency. It is only in the present 





war, however, that there has been any effort to standard- 
ize artillery on a large scale, and mechanical transport 
standards are even now not in use except to a very 
limited extent. In passing, it may be remarked that the 
fame of the French “seventy-fives” was not only due to 
the merits of this gun; the quantities as well as the quali- 
ties counted, and still more the fact that the supply of 
ammunition was very large. It was a standard weapon 
to which everyone from maker to gunner was well accus- 
tomed. 

Standardization is as old as civilization. The ten com- 
mandments are standards of conduct to guide the lives 
of men. From them evolve all laws. Standards of money 
were known in the earliest times of which we have 
any record, and in biblical times architects were already 
working to dimensional and proportional standards. The 
Romans had many standards of all kinds, and in later 
years there is no doubt that the Spanish Armada con- 
tained a number of standardized ships. 


Standards Are Natural Developments 


Engineering standards are only natural consequences. 
A standard evolves itself just as soon as there is a large 
enough demand and a varied enough use for a particular 
thing. Thus the first “dimensional” engineering standard 
to enter into really world-wide use was the Whitworth 
thread from England and the Sellers, now U. S., standard 
thread from America. The use of a special thread 
peculiar to one manufacturer is now practically extinct. 

Similarly, wire gages were early standardized by wire 
drawers and the Birmingham mills co-operated to adopt 
the B.W.G. It was not a very good standard, but it 
served its purpose. These things were scarcely com- 
parable with standards of design such as the S. A. E. 
has set up from time to time, such as are some of the 
electrical standards, such as are standard pipes and 
flanges used in civil engineering work. 

Engineering standards divide properly into three 
groups. First come standards of fundamental dimen- 
sion, such as screw threads, gages, tubes, bolts and 
screws, etc. Second are standards of assembly designs— 
flanges, pipe couplings, propeller mountings, bell hous- 
ings, magneto mountings. Third are standards of prac- 
tice, typified by regulations regarding steam boilers, 
rules for testing, methods of specification and so on. 


Classification Line Changing 


Now the dividing line between the first and second 
classifications is always moving. It is a battle line with 
the first class steadily advancing into the territory of the 
second. Meanwhile the second class is conquering the 
still unstandardized fields and is covering more ground 
than it is losing to the first class. 

This is because things which are fundamental are con- 
stantly increasing in number. The first necessities of 
the automobile that became fundamental were the spark- 
plug standard and standard tire sizes. These standards 
were absolutely essential to the popularizing of the auto- 
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mobile. As yet there are hardly any aircraft standards 
which have reached the fundamental stage, but propeller 
mounting will soon do so if anything like the quantity 
of machines projected actually come to be made. In 
tractor work the farmer is demanding a standard height 
of drawbar, and it is a fundamental necessity for the 
implement maker as well. In time this will be as im- 
portant as a standard coupling in railroad work. In 
general terms it may be said that any part of any ma- 
chine that requires frequent replacement must eventually 
become a fundamental standard. 

It does not follow that all the standards of the second 
classification will eventually come into the first class, for 
from the latter must be excluded all liable to change. For 
instance the standard generator and starting motor 
mountings are mainly of convenience to manufacturers. 
The coming of electric transmission would destroy their 
value. Pipes, wires, taper or spline fittings, lock washers, 
cotter pins and suchlike things are certain always to be 
used, whatever changes may come in the general scheme 
of an automobile; thus the standards appertaining to them 
must become fundamental in course of time. 

The money value of standards such as the S. A. E. 
has set up and is setting up is incalculable. There is no 
means by which it can ever be reduced to exact figures 
because a good standard spreads too far and in checking 
up its advantages one is liable to be led in all kinds of 
directions. A carbureter maker has no method by which 
he could estimate the saving effected by the S. A. E. 
flanges. One can only see that if 20 different sorts of 
one size of carbureter were being made time would be 
consumed in the drafting in the pattern shop, in the 
foundry, in the machine shop, in the assembly line, in 
the sales and shipping department, in fact throughout 
the plant, in keeping track of the different batches. Tak- 
ing the automobile manufacturer’s viewpoint he cannot 
very well price the advantage of being able to turn from 
one carbureter source of supply to another without hav- 
ing a hiatus while the new supplier tools up for a special 
flange, although the money value is incontestable. 


Cannot Disregard Standards 


A few firms that have followed the practice of making 
nearly everything for themselves occasionally oppose 
standardization of detail design, yet you will find they 
employ most of the fundamental standards. No one of 
them is so autocratic as to use a special size of spark- 
plug or to have special tires made exclusively for his 
machine. Standards which affect parts maker and auto- 
mobile manufacturer only, he can afford to neglect, but 
standards which affect the ultimate user he adopts in- 
variably. 

In any case, the “I can do it all alone” manufacturer 
is a decreasingly important factor in the work of the 
world, except where he has a sort of monopoly; even then 
in emergency he cannot expand rapidly because he can- 
not get help without delay. He may be able to make the 
very best article of its kind, that is beside the argument. 

Take the case of the military trucks, now so promi- 
nent. What the army would like is just one type, iden- 
tical in every detail. They cannot get it in time because 
no one manufacturer, and no group of manufacturers, 
can produce enough of a special design quick enough. 
But look at the troubles that are avoided by the fact 
that many firms have been working to standards already. 
Every standard part which has been in use by truck 
makers is readily obtainable in any quantity. Every 
gear manufacturer has the broaches for standard splines, 
every electrical firm is ready with a generator which will 
fit, every magneto maker can ship what he has immedi- 
ately. Thus the list could be extended enormously. 





THE AUTOMOBILE 








June 28, 1917 


If these trucks have to be obtained with the utmost 
rapidity the effect will be that the manufacturer of 
chassis who is in the habit of using the greatest number 
of standards will be best able to speed production. Had 
there been one maker who could supply the whole quota 
in requisite time it might have been wisest to give him 
the whole order, but there is no such maker. It is not 
in reason that there should be any more than that there 
should be one firm capable of building all the ships, mak- 
ing all the munitions or doing all of any of the special 
large productions of special articles called for by war. 

To get ship production it is accepted that we have first 
to standardize the vessel. Hence long delay while the 
designing work is being completed, longer delay while 
preparation for making the parts is in progress. Every 
bit of standardization that has already been accomplished, 
that is already in commercial use, is a help in war because 
it cuts down that getting-ready period. 


Details of Design 
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Chart for Determining Inertia Force 
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RY means of the above chart it is possible to quickly determine the maximum inertia 

force due to the reciprocating parts in one cylinder of an engine when the weight W (1b.) 
of these parts, the length of epeke L in inches, the maximum engine speed in r.p.m., and the 
ratio n of connecting-rod center-to-center length to stroke are known. The dotted lines with 
arrow heads illustrate the use of the chart. In reciprocating weights beyond the range of 
the chart use half the actual weight and then double the result found. 
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National Demand for Heavy Oil Engines Has Produced an 
Industrial Movement—Recklessness Brings Many 


QEDITOR’S NOTE—Mr. 


other heavy-oil engines in America, England, Germany and Russia. 


Failures—Problem Far From Solved 
By Reginald W. Crowly 


Crowly is a recognized authority on Diesel and 





He has 


had exceptional experience with land and marine installations of all types of 


A group of Mietz hot-bulb engines driving alternators in a Dominican power station. 


engine is of 75 b.hp. 


internal combustion engines. 


Each 


The Mietz engine is a two-cycle type with crankcase compression of pure 


air, the fuel is injected after compression and is ignited by contact with a red hot bulb or 
hollow ball in the combustion head 


was developed abroad and not here. By the pro- 

gressive operation of that law in this country, the 
oil-burning engine had to be introduced here. By a 
phenomenal operation of the same law, the oil-burning 
engine has boomed here. The normal operation of that 
law will probably hold it here. But another law, the law 
of unrestrained rapacity and greed, has upset the smooth- 
ness of the new industrial movement which sprang from 
the oil-burning engine. This phase will pass; the peo- 
ple will learn, and the oil-burning engine will come into 
its own. 

Let caution be the slogan. The recklessness of ignor- 
ance and a lack of engineering imagination have scarred 
this new industrial movement. An oil-burning engine is 
not merely a gas engine with oil squirted into it. 

Nor is the oil-burning engine the salvation of every 
man who wants cheap power. Like the gas engine 
escaping on wheels from the voracity of the electric Gar- 
gantua, the oil-burning engine afloat is safe from the same 


L: answer to an economic law the oil-burning engine 


grab and its biggest opportunity is afloat. But it is not 
established that the oil-burning engine can succeed either 
ashore or afloat where the gas-engine has failed, nor even 
that it can supplant the gas-engine in a straight fight. 

The only market that has yet clearly shown its power 
of absorption is that of auxiliary ships. And this is 
where caution has most flagrantly been despised. Men 
have bought even engines on paper, engines never built, 
engines only dreamt. Almost anything that looks like an 
engine, or may be interpreted to look like an engine, has 
a market price and can be sold. Promise of rapid delivery 
is the only essential. And not only engine builders have 
made and sold rash promises, but jobbers, merchants and 
agents have built on these rash promises like towers on 
quicksand, and many an ultimate owner has a deal to rue. 

This market for auxiliary engines demands units 
between 120 hp. and 350 hp. Its value has run into 
perhaps $15,000,000 during the last couple of years. 
Prices have grown up and up until they have touched 
$140 per horsepower in trustworthy engines. 
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For the rest the market is fickle 
and insecure, as will appear more 
clearly later in this review. It has 
not been properly sounded; nobody 
has yet learned its extent; its 
future depends upon other factors 
than the oil-burning engine itself. 
Let us see how and why this type 
of engine has been developed. 

Cheap gasoline directed the atten- 
tion of American manufacturers to 
the spirit-burning engine, the easi- 
est type to build among all liquid 
fuel engines. In Europe the pre- 
ponderating cheapness of kerosene 
and other heavy petroleum deriva- 
tives influenced manufacturers to 
develop engines that could burn 
these heavier fuels. It was a de- 
velopment of many minds working 
for many years. The scale turned 
in this country, and the price of gas- 
oline rose to a significant multiple 
of the price of other petroleum 
fuels. Then the demand for oil-burning engines naturally 
sprang up here, and it was quickened by another cause. 

Five years ago in this country the makers of engines 
that could be claimed to burn oil did not require to be 
counted; there were not six. Five years ago, a number of 
manufacturers went into the business. Why? Because 
in the previous year or two there had been an increasing 
volume of publicity given to the oil-burning engine by 
the technical organs of this country, culminating in the 
indisputable demonstration of the success of the big 
engine afforded by the first oceangoing motor-ship. 
And that supervened upon the lapse of the Diesel engine 
patent claims here. The way seemed to stand open te 
an immediate participation in a new sphere of industry 
full of future promise. What was good for the big ship 
would be good for all craft, it seemed. 

Yet European development was not ripe, and that fact 
was not known nor suspected here. All the efforts of 
many years in the different countries of Europe had 
merely brought the oil-burning engine to the verge of 
real development. European manufacturers were then 
passing through the maze in which the American manu- 
facturers have spent the last 5 years. It was still to be 
demonstrated beyond all cavil that many Diesel engines 
were doomed to failure from the outset, that others could 
be made successful only after long trial. It was still to 
be shown that the simpler-looking hot bulb engine, mis- 





A typical pumping plant Mietz heavy oil engine 


THE AUTOMOBILE 


1213 





Mietz pumping plant at Westhampton, L. I. 


named a semi-Diese! engine, held problems enough to 
baffle mediocre efforts. Only the advent of the war hid 
German engineers from the full exposure of the most 
amazing series of engineering blunders that the whole 
industry has known. Only the lack of a larger market 
saved the English engineers from exposing their blunders 
on a smaller scale in the hot bulb engine domain. 


Now Restored to Favor 


Is it a matter for wonder that American engineers 
advancing all unsuspectingly into this field were also 
beaten at the start? Is it surprising that the failures 
of American submarine engines became a byword in the 
world? Is it difficult to understand why the Diesel type 
engine first and then the hot-bulb engine were marked 
down here as failures and were resting under that curse 
until the blithe pioneers of the Pacific Coast rescued them 
and by an amazing turn of luck restored them to a favor 
from which they are again falling? 

Let it be clearly expressed, to prevent misunderstand- 
ing, that there has not yet been in this country any con- 
struction of any account in engines over 500 hp. That 
was the limit which the marine gas-engine reached; that 
is the limit of development we are considering in this 
country. 

In Europe the advent of the Diesel-type engine about 
20 years ago set a standard of performance by which the 
manufacturers of oil-burning engines gradually learned 
to judge their accomplishments. The Diesel-type engine, 
with its consumption of half-a-pound of oil per b.hp. hour, 
came into a world which knew only engines that con- 
sumed a pound of oil per b.hp. hour. The saving to be 
effected by the Diesel-type engine was therefore very 
pronounced. It is important to appreciate this point, 
because there is: justification for making the statement 
that if the Diesel-type engine had remained to be invented 
to-day and if other oil-engines nevertheless had been 
developed as they are to-day, then the Diesel-type engine 
would be an insignificant unit in the market and would 
scarcely have been heard of. 

There is no need to recapitulate why the Diesel engine 
proved such a benefit in Germany; no other oil-engine 
could have been so beneficial. In no other country, how- 
ever, did this engine find such favor, although in Russia 
it made good progress, for reasons that do not concern 
this article. It did on the other hand influence oil-engine 
development in other countries, and the aim of manufac- 
















































ture became not merely the reduction of fuel-con- 
sumption to the Diesel standard, but also the attainment 
of the same apparent indifference to fuel quality as the 
Diesel-type engine showed. 

Naturally, this influence did not spread noticeably until 
the Diesel engine had entrenched itself firmly in the engi- 
neering world, say 2 years after its public appearance, or, 
in other words, 10 years ago. By one improvement and 
another, from many hands, there did ultimately come 
engines that were not Diesel-type engines but which 
could show a variance of less than 10 per cent from the 
Diesel standard. This awakened fresh efforts, to which 
we now owe the whole range of the superior type of hot 
bulb engine that has a fuel consumption not more than 
20 per cent above the Diesel standard, without a shadow 
of its apparent complexity. 


A Type for General Purposes 


And this is a type of engine very well suited to the gen- 
eral demand of the world, and particularly well suited to 
the demand in this country. It is very simple, but not yet 
foolproof. It can be built in any modern shop, with due 
regard to its particular exactions of workmanship. It 
can be operated by the ordinary type of engine operator 
and even by a moderately intelligent man who has sub- 
stantially no knowledge of engines, but it cannot be oper- 
ated by a fool. It can be built at a price enabling it to be 
sold without too much difficulty and giving it the oppor- 
tunity of a fairly large market. It can burn kerosene, 
gas-oil or a really light fuel oil—not heavier than say 30 
deg. Baumé. And when not fooled with nor abused it 
is a reliable engine. That is the type at its best. 

The Diesel-type engine per contra cannot be built 
within less than $20 per horsepower above the price of 
the hot-bulb engine of equal material and workmanship, 
other conditions being equal. It can be operated 
only by intelligent engine operators. It is in fact a 
splendid theoretical engine but does not suit the prevail- 
ing condition of labor in this country. 

Now when one digs at the root of engine buying and 
selling it becomes clear that within the limits of horse- 
power contemplated by this article the prime factor is 
low first cost. Fuel is cheap. The less one uses of it, 
the less its price matters. Good labor is not merely 
expensive, but difficult to obtain. Weighing these con- 
siderations one can see that fuel economy can be neglected 
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Above—Two 360-hp. Bolinders engines in the municipal power station, Perth 
Amboy, N. J. Left—A typical sailing vessel with auxiliary oil power, the schooner 
Mabel Brown. The engines consist of two 160-hp. Bolinders units 






in small engines and the necessity for good labor is to be 
avoided if possible; hence the cheapest engine will sell 
sometimes quite irrespective even of whether it will oper- 
ate. For larger engines the fuel cost exerts more 
influence, but it cannot commence to be predominant 
unless there can be question of saving so much on the 
fuel bill as will extinguish the effects of other greater 
outlays of money that accompany its attainment. Even 
then a higher consideration generally intervenes. 

There are, namely, instances where engines below 
500 hp. are purchased by individuals or corporations hav- 
ing such superfluous financial resources as will permit 
them to increase the initial outlay for the benefit of a 
small annual economy. In by far the greater number of 
cases the engine is bought by a party desirous of spending 
the least capital that will provide the power required, 
and most often the money available determines the power 
of the engine to be bought. 

The limit of these practical considerations cannot be 
shown more clearly than in the words of a man who felt 
the limit and was able to express it very clearly. He 
wanted an oil engine and had so informed an oil engine 
manufacturer. The prospect seemed to call for a sales- 
man, and one was promptly sent out, who quoted the 
regular price and countered its effect by pointing out 
how little the engine would cost to run. “If it ran on 
nothing at all, I couldn’t afford to buy it at that price,” 
was the rejoinder, and perfectly true it proved to be. 


First Cost Counts Most 


Exceptions there will always be, but’ in the great ma- 
jority of cases, the first cost counts the most. That 
should put the Diesel-type engine out of the running, 
and so it does. Now, I know of Diesel-type engines of 
small power and of moderate power that persuasive sales- 
men, deferred payments, exaggerated promises of per- 
formance or other influences have succeeded in selling, a 
mere handful. A few more may go the same way, but 
without entering into the details of such cases as I know, 
I can assert that practical experience has confirmed 
the opinion here laid down that the expensive Diesel 
engine in small or moderate powers cannot make headway 
against the cheaper hot-bulb engines. 

For yachts and submarines there are particular advan- 
tages of the Diesel-type engine that outweigh the con- 
sideration of cost. A man on pleasure bent or a govern- 
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ment spending the taxpayer’s money does not count cost 
in the way most people have to count it under ordinary 
circumstances. The Diesel-type engine has a restricted 
future for such craft and similar craft, but it will not 
survive for other purposes. In this connection, however, 
it may be stated that a few Diesel-type engines have been 
sold for auxiliary installations with the only recommen- 
dation that they could be delivered earlier than hot-bulb 
engines and enable the ships to be completed earlier. 

And as for sea, so for land. All that the Diesel-type 
engine can do can nowadays be done more cheaply by the 
hot-bulb engine, so far as this country is concerned. 
Where fuel is expensive a different conclusion may be 
reached. Not so very long ago the Diesel engine was 
supreme as an oil engine above 300 hp.; now it is no 
longer alone in that field. The hot-bulb engine has 
climbed to 500 hp. and over with success. 

But here is the rub. Hot-bulb engines are of many 
different grades. Some are good, some are bad, some are 
modern, some are old, some even are hot-bulb engines 
only by virtue of the name given to them by their manu- 
facturers. How can one distinguish between them? 

Well, experience alone can sort them all out. But judg- 
ment, careful and cautious, and, of course, a little expe- 
rience, can weed out a goodly number of the poor ones. 
Some general observations also can be made for useful 
guidance. In the first place, always mistrust—this is 
not synonymous with “condemn’”—a new design, for in 
no branch of internal combustion engineering can one 
follow the book so little, or is one required so much to be 
directed by experiment as in the building of hot-bulb 
engines. In the second place, do not credit a new engine 
with assured success merely because it is the copy of a 
well tried and well proved engine. Thirdly, do not pass 
over an engine of small reputation merely because it is 
the product of a small shop—it may be the fruit of sev- 
eral years’ clever labor by a man of poor business ability. 
In sum, these three observations have a common source, 
viz., that it is experience which counts and the reason 
therefor can be told. 

In the hot-bulb engine a fuel is used which is not 
volatile at any natural atmospheric temperature, which 
is not easily forced into admixture with air in a com- 
bustible form and which readily reverts from an atomized 
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condition into the condensed form. The ignition depends 
upon a combination of the temperature due to com- 
pression and the temperature superadded by the interior 
surface of the hot bulb. How will you design the bulb to 
attain the object in view? How will you meet the condi- 
tions of varying loads? Let us see a few of the disturb- 
ing factors that may arise, and then we shall know why 
so many manufacturers have failed to turn out a depend- 
able hot-bulb engine. 


No Difficulty with Ignition 


It may be premised that in respect of ignition the 
Diesel-type engine presents no difficulties, because the 
ignition is governed wholly by the heat of the com- 
pression, and so long as the oil does not enter in a stream 
so surely will firing take place. The troubles with 
Diesel engines are not of this order. With the hot-bulb 
engine, at an assumed constant load, all will be well if the 
combination of the pump pressure and the spray nozzle 
cause the fuel to be so broken up that the heat of the 
combustion chamber and of all or part of its surface will 
produce and maintain an inflammation enabling the fuel 
to completely burn in the turbulent mixture which by 
some manner or means must be produced. If the spraying 
is not sufficiently fine to enable the minute particles of oil 
to burn completely during the short stroke of the piston 
then there will be sooting. If the turbulence is not great 
enough to permit each minute particle of fuel to have air 
sufficient for combustion then there will be sooting. 
Remember that the mixture can in this type of engine— 
to avoid pre-ignition—not be made until just prior to top 
dead center, and whether it can be made either wholly or 
partly prior thereto depends upon the bulb, upon the 
combustion chamber as a whole, upon the temperature 
in both, upon the rate of mixture between fuel and air, 
upon the degree of fineness of subdivision of the fuel 
produced by the injection, and upon the nature of the 
fuel itself. To continue again the possibilities of trouble, 
if the heat of the bulb be insufficient, then either ignition 
will be late and there will be sooting, or ignition will fail. 
Any sooting will finally arrest the operation of the engine 
because according to the nature of its cause it will either 
choke the injection, prevent the mixture forming or pro- 
duce pre-ignitions. 





Bolinders engines, each of 120 hp., in engine room of schooner Elfreda, a 1900-ton vessel which has been in service all over the world 
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The largest motor ship built in America—4500 tons. 
the Standard Oil Co., this vessel has three Bolinders engines, 


Owned by 


each of 500 hp. These engines are direct reversible 


Then when the balance of all factors has been found 
at one load the balance is far from having been found 
at all loads. The load variations mean temperature 
variation, and that varies ignition. When water injec- 
tion or water drip was in fashion the control of the tem- 
perature within the combustion chamber was easy, but 
buyers did not want to be bothered with the water regu- 
lation or with any water at all inside the cylinder, and 
that has had to be relegated to the limbo of hateful 
devices. Other means have had to be devised—and, sad 
to relate, because these other means have not been prop- 
erly devised on many engines so do many engines fail 
in practice. 

It is useful to remember that in the early Hornsby- 
Akroyd, the prototype of the modern hot-bulb engine, 
the mixture was formed during the suction stroke of the 
four-stroke cycle on which that engine operated, and the 
firing was quite dependable on all loads except the very 
lowest and except on very heavy loads or overloads, when 
thumping used to warn of pre-ignition. The same thing 
can be done to-day with a two-cycle hot-bulb engine if 
one will sacrifice fuel economy, because kerosene alone is 
suitable for that process of combustion and because one 
cannot get below %4 lb. of fuel per brake horsepower hour 
with it. Actually, there are engines on the market which 
are so far comparable with the old Hornsby-Akroyd 
system that they maintain the old rate of fuel consump- 
tion even though they spray the fuel just before firing. 
They are not to be counted with the modern engines, 
although their manufacturers succeed largely in classing 
them as such. 

In general, it may be stated that the manufacturers 
here have not succeeded in producing really satisfactory 
hot-bulb engines. Even an old firm or two which have 
made many small engines have not achieved in the large 
engine what can be called success. They have failed to 
appreciate the problems they have faced—they have 
depreciated their task. 

It is not surprising that the upstart firms and small 
shops have failed, but it does awaken wonder that firms 
associated with the very largest corporations in the 
country have followed the same way. On every hand the 
difficulties of the problems seem to have been woefully 
scorned. There is clear circumstantial evidence that 
many have thought a hot bulb and a fuel pump of prac- 
tically any shape, form or design would perform the 
service. Particularly on the Pacific Coast, where bound- 
less confidence always rules, does this thought seem to 
prevail, but the Middle West and the East have been 
infected in the same way. 

Perhaps I am too exacting. My standard is the best. 
Evidently, however, it is not too high a standard, because 
one American firm has my full confidence—I exclude 
imported engines, although as a matter of fact only one 
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of the imported engines is worthy of full rank. Yet even 
if my standard be deemed too exacting, then at least I 
can wipe out whole rows of engines as being rankly 
unsatisfactory, leaving only a few passable ones. 

The great need to-day is for more trustworthy hot- 
bulb engines. The great need for the future is that 
those engines shall be cheaper. The sudden demand for 
this type of engine in imitation of the successful imported 
ones that started the stampede has attracted into the 
business scarcely any firms of good credit and standing 
and it has been responsible for still fewer good engines. 
The conditions repeat a story that has often been told, 
the old story of a boom in which a few make money 
quickly before the bottom drops out and are followed by 
the hard workers who are satisfied with normal profits. 

There is to-day a big significance in the multitude of 
new devices that are being added to the hot-bulb engines 
by various manufacturers and in the numerous varia- 
tions being made in this type of engine. I do not pass 
judgment on the actual practical merit of these changes, 
because they are yet too new. Some of the engines that 
are appearing are no longer hot-bulb engines, nor really 
can they be covered by the broader classification of “sur- 
face ignition” engines. The bulbs have made way 
before rods, tubes, spoons, piston caps and such forms 
of highly heated devices within the combustion chamber. 
In other designs again the use of electricity has been 
called into play, sometimes for merely heating the igni- 
tion surface, sometimes for ignition by direct spark. 
This promises progress. The great criticism against the 
hot-bulb engine to-day is the bother of its blow torch. 


Making Engine Automatic 


More, much more, must be done to make the engine 
automatic. Its apparent simplicity is an evil; it deceives. 
The very best of the hot-bulb engines are to-day in many 
instances giving trouble on this account. The operators 
think they can go to sleep and not watch the engine. 
This is literally meant—such cases are occurring with sad 
frequency. Particularly is improvement needed in the 
lubrication systems. A two-cycle engine is always more 
difficult to lubricate than a four-cycle engine, and since 
most hot-bulb engines are of the two-cycle type their 
susceptibility to lubrication trouble is increased. Burn- 
ing out the bearing is no uncommon failure, not that the 
bearings cannot be lubricated properly, but because the 
prevailing practices require the lubrication to be watched 
and the men do not watch. 

Another plentiful cause of erratic behavior in even the 
very good engines is the widespread claim that any fuel 
can be burned. It is indeed true that these good engines 
will for a time consume any sort of. vile fuel, and in the 
hands of the skilled operators in the factory they can be 
made to run for very long periods on a dirty unsuitable 
fuel. In independent service, however, the engines soon 
balk at this. Actually, some manufacturers seem thor- 
oughly convinced that any fuel is suitable. They mislead 
themselves by shop results, and however capable they 
may be in other respects, they betray a woeful lack of 
understanding in this regard. They never see their 
engines in outside service, and regard all reported 
troubles as arising from the employment of fool oper- 
ators. They cannot appreciate that most of the engine 
operators on small engines are virtually fools—they 
ought to provide against that. 

Especially in marine work is it difficult to get good 
men. The good men make more money ashore. Such a 
problem has this become that one finds ordinary chauffeurs 
being persuaded to go to engine works to learn to take 
charge of the engines their employers are buying. They 
do not learn much in the first place, and secondly, a 
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couple of voyages generally finds them permanently 
ashore again. Then the position has to be filled by one 
of the least satisfactory of all men—the cheap marine 
engineer, for obviously one cannot pay high wages to have 
a small engine looked after, although frequently it looks 
as if that course would be cheaper. 

And when one seeks the inspiration of this remarkable 
expansion of an industry that even about 2 years ago 
was still in its infancy and is now in a boisterous and 
over-exuberant youth, one finds a cause which has now 
pretty generally come to be regarded as a signal for 
caution. The war has caused it. Not until the shipping 
world realized that the stoppage of English and German 
shipyards from the regular production of mercantile ton- 
nage would soon cause a shortage, not until after the 
steel shipbuilding yards of this country were choked 
with orders, did the influence of the Pacific Coast make 
itself felt. Natural causes had been responsible for the 
development there of a unique type of boat, the steam 
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had, just about the time of the outbreak of the war, pre- 
pared the way for the first oil-engined schooner of that 
type. The advantages of the new style were avidly rec- 
ognized by those people who regard oil as others regard 
coal, and who are always for something new. When 
therefore the previously dwindling wooden shipbuilding, 
industry became awakened to the fact that it was to have 
a new lease of life because wooden ships would every- 
where be deemed better than none at all, the oil-engined 
schooner was adopted as a type that might enable the 
wooden vessel to compete afresh with the steel ship when 
normal times should return. 

That started the stampede. Oil-burning engines were 
not really a market product then. To-day they are. And 
the call of the Pacific Coast for oil engines has stimulated 
the same call all over the country. The New England 
fishing industry, conservative in the extreme, is falling 
into line with the demands of the new shipbuilding indus- 
tries, now spread to the South, and now also crowding the 


schooner of the lumber trade. Oil engine competition (Continued on page 1236) 


Bolinders Two-Cycle Reversible Engine System 


angle-piece H is moved from the position illustrated toward the abut- 
ment R, giving the striker 7 the position in which it will press the 
piston “ inwardly and consequently feeding one charge of fuel into 
she cylinder. This will explode before the working piston has reached 
its innermost position. The piston is thus stopped, driven backward, 
and the engine begins to move in the opposite direction. 

Immediately the engine has begun to rotate in the opposite direc- 
tion the link K is moved downward due to the friction created by the 
disk D. On account of this the horizontal part of H is automatically 
shifted toward the abutment O, so that the striker F is again made 
operative and the striker T is thrown out of action. 




















HE Bolinders engine is reversed by changing its direction of rota- 

tion. This is done by slowing it down and then preigniting a charge 
so as to stop the rotation and start it again the other way around. 
The detail of this operation is shown in the diagram. 

A is an oil fuel pump having two pistons B and C. B is adapted 
to work when the engine is running in one direction or another, while 
the other C is used for reversing. An eccentric on the main shaft 
rocks to the lever E, which is moving round the bolt M. To this lever 
two strikers F and T are attached, which, operating the two pistons 
B and C, slide on two faces on the angle-piece’-H. This angle-piece 
has a motion round the bolt N, the extent of which is determined by 
the abutments O and R. 

At L and P there is one spring to control the speed and the amount 
of fuel supplied to the cylinder. The link K surrounding the disk D 
is connected by a rod with the angle-piece H, which latter can be lifted 
from the abutment O and at the same time moved toward the abut- 
ment FR, thus engaging the inside vertical edge of the link K with the 
friction disk D by means of the reversing lever G. 

Suppose the engine to be running ahead in the direction of the 
arrow, H is then pressed against O on account of its own weight and 
also by the weight of the link K. The striker T is thereby raised so 
that it cannot strike the piston C, while the striker F working during 
normal running for ahead or astern, takes up such a position as to 
be able to strike the pump piston B. The reversal of the direction of 
movement of the engine takes place in the following manner: 

The reversing lever G is thrown to the right, so that the edge of the 
link K is brought into engagement with the friction disk D, which 
nN is thereby lifted. The horizontal part of H is thus lifted from O, 

thereby raising F so that it cannot strike the piston B. The engine 
will in such manner, owing to this and to the spring P, slow down 
automatically to a speed suitable for reversing. While the horizontal 
part of angle-piece H was lifted as above, the vertical part of same 




















ECTION of Bolinders engine drawn to show system. 
The hot “bulb” is seen in the top of the cylinder, and 
just beneath it, on the right, is the fuel injection pump. 
The port on the left is for exhaust and tne port on the 
right admits compressed air from the crankcase. The 
exhaust opens first, letting out the first rush of dis- 
charge, then the air enters and is compressed; finally 
injection and ignition by the heated bulb occur just 
at the top of the piston stroke. 
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Two Million Tractors 
Wanted 


U. S. Government Should Standardize Design and 
Control Production 


By A. Ludlow Clayden 


q MERICA could produce enormously greater supplies of foodstuffs than she 


is doing at present if greatly increased areas could be cultivated. 


To the 


rapid expansion of agriculture there is only one restraint—the shortage of labor. 
The productive power of labor depends upon the mechanical assistance avail- 


able. 
gine did for manufacture. 
a sporadic way. 
plane as mechanical industry. 


T is the farmers of the Americas and the farmers of 
the British Empire that are going to win this war. 
Industry stands back of the farmers; it cannot give 

them many men, but it can give them machines, and 
one machine is the equivalent of many men. The acreage 
that now is cultivated per head of farm labor can be 
doubled, quadrupled, multiplied a score of times, perhaps, 
by the tractor and the machines the tractor operates. 

England, to cultivate an extra 3,000,000 acres in a 
year, needs 20,000 tractors. If England needs this quan- 
tity, what must be the need of the Americas and of the 
rest of the world? 

The British government will build, is now building, 
10,000 tractors, and will itself attend to the cultivation 
of 2,000,000 acres of new land. The other new 1,000,000 
and the maintenance of the existing farms are left to the 
farmers themselves, who are expected to buy where they 
can the second 10,000 tractors. 


United States Only Source of Supply 


At present, the only source of supply of tractors is 
the United States, and the United States must supply 
the world. Of the output this coming year, England 
wants 10,000. France will want at least as many, Rus- 
sia a great quantity, Australia, New Zealand, Canada, 
South Africa, the Argentine, Brazil, Italy, Spain, Portu- 
gal, and many other countries are calling for many thou- 
sands, and this is the export market only. 

If England can find 3,000,000 acres, what can the 
United States find? What can be found in the rest of 
the world? There must be 300,000,000 acres ready and 
waiting for the tractor to convert them from waste land 
to fruitful farms. There must be a field for 2,000,000 
tractors, and an immediate field at that. 

America cannot build 2,000,000 tractors in a year, nor 
in five years, but twice as many could be produced by 
proper organization as will be produced if the matter 
is left to individual factories operating in a normal busi- 


The farm tractor is doing for agriculture almost as much as the steam en- 
Power, hitherto, has been applied to farming in only 
The day has come when agriculture must be lifted to the same 


ness way. Our business is war; war is different; busi- 
ness must be different. 

Suppose the government of the United States chose a 
standard design for a tractor. Suppose they called for 
bids on parts for 1,000,000. Suppose they arranged with 
some of the big automobile plants to handle the assem- 
bly. Suppose they arranged for the sale of the tractors 
at home and abroad. How long would it take to produce 
that million machines? 


Overthrow Tradition 


Of course, such suppositions assume the complete upset 
of tradition. Immediately enormous political difficulties 
become evident. But this is no day for traditions. The 
world wants those tractors, must have them, in fact, 
and it is a duty to civilization and democracy to pro- 
duce them by whatever means we can. It is a duty to 
make them, a duty to buy them, a duty to use them to 
the limit. . No scheme to-day is too big, nothing too 
new, nothing too opposed to the ancient order of things 
to be successful. A man saving himself from sudden 
death shows a strength he never had before. That self- 
same strength is latent in a nation even more than in 
a man; it can achieve the apparently impossible when 
forced to do so. 

What would the application of such a scheme do to 
the tractor industry? There is only one answer: it would 
advance that industry twenty years in one year. It would 
take it, young and striving, and leave it full grown; 
leave it one of the great industries of the world, ready 
to take at once the place it must occupy eventually. 
Once grant that the political difficulties can be sur- 
mounted—and they can be easily—and the mechanical 
difficulties are small. Among the tractors we have there 
are enough good designs; there is no need for more 
experimental work, no need for much expenditure of 
time in preparation. The mechanical task is properly 
to allot the parts, to give out the work to the existing 
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tractor industry and to other industries in proportion to 
the manufacturing ability of each. 

There is need for more than one size of tractor, prob- 
ably for more than one type, and it would be easier to 
make several designs than one only. A two, a four, and 
a ten-plow are suggested for size—probably 300,000 of 
the first, 500,000 of the second, and 200,000 of the largest 
size. For each size there might conveniently be two 
or three designs, partly because of difference in the con- 
ditions of working in different places and partly to facil- 
itate manufacture. The idea that variation in design 
could help production seems rather extraordinary, but 
above a certain quantity absolute standardization would 
have to give way to facilities for making particular pieces. 


Suggested Specification for Standard Tractor 


Engine 

Four cylinder vertical minimum 16 b.h.p. at fly- 
wheel when running on kerosene or its equivalent. 
Maximum power developed at 1200 r.p.m. to 1500 
r.p.m. Poppet valves. Detachable cylinder head. 
Three-bearing crankshaft. Minimum size specified 
for bearings. Maximum weight specified. Crank- 
case arms or supports of standard spread to fit 
standard frame or bed. Standard length from fly- 
wheel to cooling fan. Standard positions for cooling 
fan and ends of water pipes relative to flywheel 
(to suit standard radiator and position thereof). 
Magneto ignition. Standard carbureter and air fil- 
ter to be mounted on engine. Overall height and 
width to be within fixed dimensions. Height of 
carbureter relative to crankshaft center not to ex- 
ceed fixed dimension (to permit same head for grav- 
ity fuel feed from standard tank location). Splash 
or pressure lubrication maintained by pump. Stand- 
ard oil-cooling device. Minimum oil capacity of 
crankcase. Minimum water capacity of cylinder 
jacket. Minimum thickness of cylinder walls (to 
permit reboring and fitting of oversize pistons). 
Minimum length of connecting rod. 


Clutch 

Cone in flywheel. Connection from flywheel to 
transmission by universally jointed shaft of stand- 
ard length and standard detail dimensions. Throw- 
out mechanism for clutch to be mounted on shaft 
attached to crankcase (making engine and clutch 
one unit). 


Transmission 

Two speed. Entirely separate from engine. Rear 
end of case arranged with standard bolt circle for 
attachment to housing of jackshaft or rear azle. 
Standard taper on rear end of gear driveshaft for 
bevel pinion. Gear ratios giving 14% and 24% mp.h. 
at specified engine revolutions. Sliding gear shift. 
Dimensions of gears and shafts standard for abso- 
lute interchangeability. Roller or ball bearings 
throughout transmission. Indirect drive on both 
speeds. Front end arranged for support on or sus- 
pension from a swivel joint. 


Jackshaft 

In pressed-steel housing. Differential and bevel 
drive mounted in casting attached to rear end of 
transmission. Pressed-steel housing carrying roller 
bearings at outer ends for jackshafts. Sliding 
couplings to connect jackshafts with differential to 
permit ready removal of latter and allow a little 
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For example, the easiest and probably the most satis- 
factory way to get engines rapidly would be to accept 
two or three existing designs for the production of which 
factories are already tooled up. Suppose, just for argu- 
ment’s sake, that Continental, Waukesha, Buda, and simi- 
lar engines were all approved, it would be easier to speed 
up the output of each than to have all the different facto- 
ries working on one engine. The engines, as complete 
units, could be made interchangeable in the chassis far 
more easily than they could be made interchangeable 
piece by piece. The importance of getting a quick start 
is so immense. 

In transmissions, a closer standardization could be fol- 
lowed, since the amount of tool equipment at present 





universal motion so that small error in alignment 
is of no importance. This would facilitate roller- 
bearing renewal also. All shafts and gearing 
standard size. Housing fitted with frame attach- 
ments like spring tables of standard dimensions. 


Rear Axle 

I-beam forging, of specified minimum dimensions. 
Renewable bushes at either end. Standard size 
roller bearings for wheels, rollers running on re- 
newable bushing on axle and corresponding bush- 
ing in hub. Brackets for attaching rear azle to 
frame of specified design so that distance between 
center of jackshaft and center of rear axle can be 
varied to allow for gear-ratio variation and wheel- 
size variation. 


Final Drive 

Pinions on jackshafts and bull ring on wheel. Se- 
ries of dimensions to give different ratios, etc. Ex- 
haust from engine divided and pipes led to blow 
exhaust against the jackshaft pinions. Jackshaft 
pinion of such design that removal is easy without 
disturbing any other part. 
Rear Wheels 

Standard interior dimensions for hubs and stand- 
ard bull gear. Several diameters. 
Front Wheels 

Standard hub dimensions. Several diameters. 
Frame 


Steel of recognized structural form. All frame 
members straight, so as to require no bending. 
Minimum number of pieces. 


Front Axle 


Mounted on transverse spring, with central pivot 
attachment to front end of frame. Standards for 
spring attachments on frame and azle. 


Radiator 
Cast tanks and gilled tube. Mounted in front of 
engine. Absolutely standard mounting dimensions. 


Minimum radiating surface and water capacity 
specified. 
Steering 

Hand wheel, and chain connection to front azle. 


Control 
Pedal-operated clutch and conventional gearshift. 


Drawbar 


Standard height from ground and standard at- 
tachment to frame. 
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concentrated ‘upon any one type for tractor use is small. 
The same applies to the axles and to the wheels; in fact, 
it is mainly in the engines that the advantage of using 
several designs seems greatest. 


Convertible to Creeper 


The chassis should be such that creeper equipment 
could be applied instead of wheels without any struc- 
tural alterations to engine or transmission, for the track- 
layer is the better machine for many purposes. Also for 
ease in assembly and in replacement of any part the 
tractor should not be too tightly tied into one piece. The 
engine should be one unit with the clutch. The trans- 
mission should be separate, connected to the engine by 
nothing more than a shaft and coupling. The rear axle 
should not be so intimately connected to the transmission 
as to call for the tearing down of both for the replace- 
ment of a part in either. Weight should be studied, and 
reduced to the limit, because weight means steel, and 
steel is the limiting factor in production. The less the 
weight the greater the number that can be built. 

It will be seen that these sketchy specifications are op- 
posed to the design of the machine which the British 
government is building, the Ford that is, and it is the 
writer’s idea that the Ford production would be best 
left out of consideration in the scheme so far as manu- 
facture is concerned. The distribution of the Ford might 
have to be pooled with that of the other machines. The 
reason for this opinion is not any lack of appreciation of 
the Ford tractor, which there is every reason to believe 
is one of the best yet constructed, but merely because it 
should be easier to make a less “unified” tractor after 
the fashion suggested than to concentrate other factories 
on production of the Ford design. With its vast re- 
sources, the Ford factory could produce complete Ford 
tractors with probably more efficiency than it could make 
parts for assembly in the government machines. The 
Ford output might conceivably be such that it would not 
be necessary to make any other tractor of precisely the 
same pulling power. 


Ford Company’s Position 


This, however, is a matter that cannot be decided 
without close investigation of manufacturing facilities. 
Ford’s ability for production makes it impossible to in- 
clude the Ford factory in any general consideration of 
the industry, so far as tractors of the same size are 
concerned. When we turn to larger or smaller machines 
the existence of the Ford makes little difference to the 
problem as a whole. = 

Of course, if such a scheme were adopted, the writing 
of the specifications, the choice of the design in all its 
details, would have to be decided by a committee of men 
whose opinions are entitled to respect, but they would 
probably not differ greatly in general terms from the 
specifications on the opposite page. 

These are main points only, but the specification out- 
lined appears to be about the simplest that can give real 
satisfaction in the present stage of the art of tractor 
design. Of course, much of it is debatable. It repre- 
sents one man’s ideas, and no doubt could be much im- 
proved upon. The main thought, however, is ease of pro- 
duction. For example, there is no doubt that the truck 
type front axle makes a better job, but it costs more, 
and has more parts. The exposed clutch and universal 
connection to the transmission has drawbacks, but the 
reason for suggesting them has already been defined. 

It will be noticed that details of the engine are not too 
tightly fixed. The wheel construction is left open, and 
so on. It is assumed that the engine would be inclosed 
completely, the clutch might be inclosed with it. A good 
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idea would be to provide means for heating the carbu- 
reter by a blow torch, so as to enable starting on kero- 
sene, but as long as the engine gave the required power 
on this fuel there should be no necessity for limiting 
the means of carburetion. We do not yet know whether 
normal compression with water or low compression 
without water is going to be the best solution of the 
heavy-fuel problem. It would be advisable to utilize sev- 
eral carbureting systems at first, both for facilitating 
manufacture and for the opportunity offered for gaining 
knowledge on a large scale. In this connection the use 
of the detachable cylinder head has the advantage that 
alterations in compression are possible with very little 
interference with production. 


Should Use Patents 


It will be noticed that specifying the direction of 
the exhaust upon the bull gear assumes acquisition of 
certain patent rights. Patents of so excellent a quality 
should be used. Because something is patented should 
be no reason against it. To bar out patents is to put a 
restraint on inventive genius, and with the power of 
the government behind the scheme no inventor could 
oppose the use of his patent. If not presented to the 
government, as it probably would be in most cases, the 
government has the power to appraise and buy at its own 
valuation. 

The wheelbase, the width and the size of the wheels 
are matters for discussion. They are unimportant in 
any case except in so far as they affect the gear ratios. 

For conversion to a creeper type, such a machine 
as the one outlined would not require much change. The 
jackshaft and transmission might be moved back, or the 
frame shortened; the whole machine would be lowered, 
and the creeper units attached to either side, after 
the fashion of the Cleveland tractor. On each end of 
the jackshaft there would be pinions driving a small 
internal gear on the rear wheels, outside of which the 
brake bands for steering could be arranged. The same 
cross spring and pivotal attachment to the frame could 
be used in front. 

With the next larger machine, the four-plow outfit, 
the specifications could be almost the same, unless, per- 
haps, a higher speed was desired. Two speeds should 
still be enough. The engine would need 25 to 30 hp. at 
least, and the revolutions might be cut down a hundred 
or two. Were it not for the importance of saving weight 
—because weight means material and so cost—it should 
be possible to use many identical parts, but under the 
circumstances the control details and the steering gear 
appear to be about the only pieces which would not have 
to be larger. It is also quite debatable whether the 
advantage of the automobile-type front axle does not 
entitle it to be employed on the larger machine. 


Biggest Tractors Least Satisfactory 


The biggest tractor is a more serious undertaking. 
On the whole, the biggest machines are the least satis- 
factory. There are few large engines of really modern 
design. At least 60 b.h.p. is necessary, and this makes 
a very large four-cylinder unit when operation on heavy 
fuel is a requisite. Further, the transmission, if made 
precisely on the lines of the smaller designs, becomes 
correspondingly large. There is a great deal to be said 
in favor of an eight-cylinder engine, using the same 
dimensions as the larger of the other two rather than a 
large four. There is even possibility for argument in 
support of the use of two independent engines, boat 
fashion, but it is out of place to consider such develop- 
ments in an article of this nature. Probably the big 
machine could and should be left out of consideration 
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until the scheme for producing the smaller ones was in 
smooth operation. 

The great thing is that those two million tractors have 
got to be built. The steps by which they can be pro- 
duced in minimum time are: First, the creation of a 
government department to handle the business end of 
the matter. Such a department should be free from 
politicians, and should have for its personnel such men 
as are now going into the aviation department—the 
Henry Southers and the Howard Marmons of the tractor 
and parts making industries. There should be men with 
long experience of selling, men who are authorities on 
the automobile system of parts manufacture, assembly, 
and so on. These men should have free hands within 
very wide limits. 
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Second comes the engineering organization. This the 
S. A. E. alone could supply to-morrow. The proper 


specifications, having regard to all angles of the case, 
could be drafted within a couple of months. If the word 
to go was given July 1, the first standardized tractors 
could be shipped before December. Nor would it be 
necessary to restrict present tractor output to any extent 
while the various manufacturers are making the nec- 
essary preparations. 

The scheme is admittedly idealistic, but it is the pre- 
rogative of America to turn the impossible into the actual. 
As an engineering task it is no greater than others that 
have been accomplished successfully. It is as nothing 
when compared with the organized munition production 
of the Allies at home and abroad. 


Industrial Supremacy and Moral Standards 


(Continued from page 1208) 


will calm the apprehensions and spur the courage 
and determination of your clientele, you will have it 
in your power to make a contribution to this aggre- 
gation of our industrial and other resources in a 
common cause, which will be second to no contribu- 
tion made by any group in the country. And Iam 
not asking you to forbear criticism. A declaration 
of war is always a declaration of an open season 
for critics, and that is rather fortunate. There are 
no perfect people, and all of us who are imperfect 
are anxious to have their imperfections called to 
our attention, so that we can be more on guard 
against them, and people who are exceedingly busy 
about great tasks are quite likely to allow their nat- 
ural imperfections to run away with them, while 
they are absorbed about other things. 

But make it constructive. There is a man in my 
country from whom I learned more than from any 
man I ever knew, I think. He bought a house in 
the country, and decided that it needed a new roof. 
It was a very humble place, and as soon as he de- 
cided that the existing roof would not do he got a 
ladder and got up on the roof and tore it all off; 
and when he got down to the bottom of the ladder 
he realized that he had not yet thought of buying 
a new set of shingles, and it was a long time before 
he could either get the money together or get his 
friends to bring the new shingles out to him, and 
in that time the rains came and the winds blew, 
and every makeshift device that he could provide 
did not keep him from catching cold and ultimately 
dying from exposure. Make your criticism help- 
ful and constructive; point out the way to do it 
right when you discover that it is being done 
wrong, and do not spare us who are here charged 
with responsibility, if after you have pointed out 
the right way to do it we persist obstinately in 
continuing to do it the wrong way. 

But I started out with a quotation from a philoso- 
pher, Mr. Balfour, and I want to end with that, not 
as a lost thread, but to show at least that I remem- 
ber how I started out with these remarks that I 
am making here. Mr. Balfour was uncertain 
whether there was any such thing as progress; he 
was uncertain whether these vast engines and in- 


tricate machines which we have devised were not 
over-mastering the better part of us and making us 
a nation of mechanics and geniuses, rather than a 
happy people; and I said that the answer to that 
question was going to be given by this war. Amer- 
ica has a chance to match her wits against the 
wisest people in the world now. Our inventors who 
have loaded the Patent Office from garret to cellar 
with the most brilliant manifestations of ingenuity 
that the human mind has ever seen, in times of 
peace and pleasantness, are now summoned to do 
their very best in order that American ingenuity 
may be contributed as a great national asset. Our 
industrial captains, and our great commercial peo- 
ple, our farmers, all of us from the most important 
to the least of us in all trades and occupations now 
have an opportunity to put our hands on the rope 
that is pulling civilization out of the fire. 


Organization for a Great Purpose 


When war is over and there assembles in some 
stately place and around some marble table a com- 
pany of men to make peace, if at that table there sits 
a man who is entitled to speak as the representative 
or an America which has co-ordinated itself, and 
demonstrated to the whole world the invincibility 
of a democracy like ours—if, from the section at 
that table at which America sits, an authoritative 
and compelling voice can be heard to say that all of 
the mechanical inventions and all of the ingenuity 
of mankind is to be made its servant, is to be used 
to produce and keep a permanent peace, :s to be 
used in the making of better conditions for men 
and women and children to live under, and find the 
highest development of all their powers unob- 
structed by unholy national ambitions, if that kind 
of voice can be heard with authority and compul- 
sion in such a council, then truly our country will 
have organized itself to some purpose, for we will 
have vindicated the political philosophy upon which 
we have been founded, and in which we have lived, 
and we will have settled the doubts of philosophers 
about this spectacular application of human inge- 
nuity and mind to the development of mechanical 
side to the comfort of mankind. 
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French trucks leaving the Cama at Lyons preparatory to making a short run for the purpose of 
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instructing recruits in the fine 


points of driving war trucks in proper convoy formation 


The Cama—Wiorld’s Greatest 
Automobile Organization 


This Is the Automobile Supply Department of the French 
Army in the Field—Two Centers, Paris and Lyons 
—How the System Operates 


By W. F. Bradley 


EDITOR’S NOTE: 


taches to this 


AMA is the name applied to the’ v“esentative of Tue 
(oon automobile organization 

which stands back of the French 
army in the field. That organization 
is the biggest the world has ever seen, 
or probably ever will see, for France 
makes a greater and more varied use of automobiles than 
any of her Allies, or enemies, in the field. 

The cama is the huge automobile supply department 
of the French army. When the United States becomes 
sufficiently involved in the war to need a cama it will 
establish that department at Detroit. But France pos- 
sesses two automobile-producing centers, the greater one 
being at Paris and the lesser at Lyons. Thus she has a 
cama in each district. The latter one, with which this 
article is particularly concerned, receives automobiles 
from the Lyons factories, from Italy, and from the few 
makers in the centers east and west of France. It differs 
from Paris in that it handles neither metropolitan nor 
American makes. 

Between the factory which produces automobiles and 
the army which uses them there is this important and 
extremely useful organization. Trucks and passenger 
cars are not placed on freight cars and shipped direct 
from the factory door to the war zone—at any rate, not 
under the highly developed war system prevailing in 
France. The cama places contracts with the various 
factories; it receives fleets of complete cars or chassis 
as the case may be; it tests every one; it equips them 
much more carefully than the private automobilist fits 
out his car for a long tour; it trains drivers for these 
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with the vehicles; it forms them into convoys 


in charge of competent officers, and 
finally it sends them out, complete in 
every respect, for active service in the 
war zone. 

Fiat, for instance, is one of the most 
important suppliers to the cama; but as these factories 
at Turin are supplying the Italian, English, Belgian, 
Russian and probably also the armies at Salonica, with 
various types of vehicles, it is more advantageous that 
they should send the standard chassis, without attempt- 
ing to equip it to suit the requirements of the individual 
armies. The Lyons factories, which are located almost 
at the door of the cama, do not always produce their 
own bodies. Thus, instead of allowing these factories to 
send their chassis to a local bodymaker, the cama takes 
delivery of them in the first place, passes contracts with 
the bodymakers, and incidentally supplies most of the 
raw material, and attends to the detail equipment in its 
own shops. 

To American eyes this may seem a needless complica- 
tion and a source of additional expense. But in other 
and similar organizations, where supposedly complete 
American vehicles are handled, the same preparations 
have to be gone through. Not one of the American cars 
or trucks is equipped exactly as the army wants it, and 
even if they were correctly equipped, the cama would be 
necessary in order to verify them, to supply them with 
drivers, and to send them away as self-contained units 
capable of following an army anywhere. 

It has been proved, however, that the army can get 
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better service and cheaper service by equipping its own 
vehicles than by getting them complete in every respect 
from the factory. I was given examples of this in lamp 
brackets, in spare gasoline can carriers, in tool racks, 
and in various other fittings, all of which could be made 
by the army cheaper than manufacturers could supply 
them. In arriving at prices, standard rates of wages 
were calculated, and not an estimation of the cost of the 
soldier to the State. 

On the day I first visited the cama there was a display 
which could not have been better staged if it had been 
done on purpose to impress. In the main avenue were 
lined up forty Fiat field ambulances, completely equipped 
and ready to leave for the front. In another avenue 
were twenty Berliet trucks and one repair truck, also 
ready to go out on active service. When I returned, 24 
hr. later, the ambulances had disappeared and their place 
was occupied by a long line of Fiat 15-20-hp. chassis 
which had been verified and were about to pass into the 
body builders’ hands; in place of the finished Berliet 
trucks there was a row of Peugeot chassis ready to have 
their equipment fitted. 


Transformation Is Continuous 


This transformation goes on day after day with un- 
failing regularity, one or several convoys going out every 
24 hr. and bare chassis coming in with almost the same 
uniformity. In the grounds of what had once been a 
French Coney Island, truck chassis to the value of about 
$1,000,000 were to be found under tarpaulins ready to 
go into the body-making and fitting shops. 

Another department of this organization deals with 
repairs only. France has organized one immense cen- 
tral clearing station for all automobiles which cannot be 
repaired by the traveling workshops attached to the con- 
voys in the field. From this clear- 
ing house the wrecks are sent to 
the repair departments of the dif- 
ferent camas, where they are com- 
pletely overhauled and most of them 
sold to contractors engaged in sup- 
plying the army. Not very many 
of these vehicles sent out of the 
war zone are ever sent back again. 
On the other hand, convoys which 
have suffered heavy losses in the 
field are sent to the rear to be re- 
equipped and sent out again with 
the same men and the same ve- 
hicles. 

When chassis are received from 
the manufacturer they are sup- 
posed to be mechanically perfect. 
But nothing is taken for granted. 
Each shipment is taken on the road 
for a test run of about 30 miles, 
an experienced army officer being 
in charge and a factory driver at 
the steering wheel. This trip is not 
intended to test the endurance of 
the chassis, but just to assure that 
nothing has been scampered or neg- 
lected, and is a guarantee that when 
the convoy goes on the road the 
army driver will not have to tinker. 

Lubrication is verified, for some 
makers are not above practising 
such small economies as putting the 
smallest amount of grease or oil in 
the gearset, the rear axle, the en- 
gine, steering gear, etc. Close reck- 
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Upper—A number of convoys of light trucks being fitted up at the Lyons Cama. 
uniformity of equipment on each vehicle and the steel wheels and bumpers 
Lower—Trucks to be taken out by novice drivers for training. The truck at the right is 


1223 


oning is sometimes carried so far that the amount of 
gasoline put in the tank is only just sufficient to go from 
the factory to the gates of the army depot. Sometimes 
the quantity was short by 50 yd., when the army had to 
supply a spare can, until the officers refused to consider 
any vehicle delivered until it was inside the grounds. 


Accessories Made in Army Shops 


Obviously no changes have to be made on the chassis, 
nor does the body need any modifying; but important 
work has to be done by the cama in the equipment of 
the cars and trucks. No automobile manufacturer makes 
his own accessories, so that there is no advantage in 
allowing the truck maker to buy his lamps from Jones, 
pay one of his own men to fit them and then sell them 
to the army. The automobile section of the army goes 
direct to Jones and buys its own lamps, and not only 
lamps, but jacks, tools, sponges, oil cans, horns and the 
thousand-and-one accessories required on cars and trucks. 
This system has been extended so that the army now 
makes many of its spare parts. In any case, the army 
would have to supply the factory with raw material, for 
under present conditions the Government practically has 
a monopoly of all metals; thus it is cheaper to keep the 
material and make the parts in the army shops. In other 
cases stampings and castings are received in the rough 
and machined at this central supply depot. Again the 
cost is lower, even when estimating wages at the rates 
paid in the open market. 

All the men employed in the workshops are the older 
classes who could not in any case be called up for service 
at the front. As far as possible maimed men are given 
a chance, for France has seriously tackled the problem 
of giving a new start to men who have suffered some 
physical disability while fighting for the country. Al- 
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though this is a purely military establish- 
ment and every worker from the most 
skilled engineer to the roughest laborer has 
a military rank, female labor is not refused. 
The example can be found on even a bigger 
scale in the civilian establishments. 

The system of tools and spares developed 
by the “cama” is remarkably interesting. 
The guiding principle is that the convoy, 
which may consist of twenty to thirty 
trucks, shall have everything necessary to 
keep it working under the best conditions, 
but that the individual drivers shall not be 
given a single tool more than is necessary. 
Wood models have been made of the tools 
which accompany each make of truck. These 
comprise a set of wrenches, screwdrivers, a 
couple of files, grease gun, oil can, big shift- 
ing spanner, valve remover, etc. They vary 
a little according to the makes, but in no 
case is an unnecessary tool supplied. In 
the carpenter shops tool-carrying boards are 
made for each type of truck. These are 
hardwood boards with the place of the tool scooped out, 
and leather to hold the tools in position, according to the 
plan generally adopted in workshops. These tool racks 
have to be hung in one of the lockers under the body 
overhang, and each man is responsible for his own tools. 
On inspection day the officer in charge can tell at a glance 
whether any tool is missing or not. 





Economizing on Spare Parts 


With the exception of a few spark plug washers, no 
spare parts are given to the drivers. It is found that this 
is the only satisfactory and economical way to handle 
vast fleets of army vehicles. To make each vehicle self- 
contained the driver would have to be given a wasteful 
wealth of parts; if a selection is decided on, the proba- 
bilities are that on not more than 1 per cent of the occa- 
sions would the driver have the part required. 

All spares are put in charge of the mechanics aboard 
the repair truck attached to the convoy. This stock in- 
cludes everything liable to wear or breakage on active 
service. There are three sets of all ball bearings used 
in the truck, front axle assembly, steering gear, two 
magnetos, magneto parts, carbureter and carbureter 
parts, a complete gearset, a radiator, crankshaft, cam- 
shaft, pistons, connecting-rods, valves, valve springs, ra- 
diator hose, water pump, gaskets, bolts, nuts, washers, 
spark plugs and various small parts. 

All these spares are packed in specially made boxes in 
such a way that they cannot deteriorate no matter how 





Spare truck parts packed in the box in which they are 


sent with the convoy going to the front. Spares are 
not given to the driver but carried in the repair truck 
of the train 
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Model tool layouts for various makes of trucks. 
to the truck drivers. 
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These are the only tools given 
Note how easily absence of a tool can be noticed 


long they are kept out of use, and so that the mechanic 
can control his stock merely by glancing in the box. 
Spark plugs, for instance, are screwed into a shelf; valves 
are set up in a suitable sized hole, complete with spring 
and cotter. Inside the lid of each box is a printed list 
of the contents, and in addition the driver keeps a list of 
his stock and a record of all parts given out. On the 
sides of each box are four inverted U-forged irons to 
receive a couple of bars by means of which the biggest 
box can be conveniently handled by a couple of men. 
When operating from a fixed base the spare parts boxes 
can be stored with the knowledge that their contents 
cannot be tampered with, and when on the road they 
will all fit inside the repair truck. 

Every truck going on active service carries two 50-liter 
drums of gasoline as a reserve supply—this being equiva- 
lent to about 26 gal. The drums are a stout galvanized 
iron type used by the gasoline refiners and having a 
couple of screwed brass stoppers. They are laid on their 
sides in a special cradle under the overhanging portion 
of the truck body. They cannot roll or chafe, are not 
likely to leak, and are instantly available when required. 
It is understood that this supply shall be kept for emer- 
gencies, as for instance when an advance is made and 
the ordinary supply of gasoline cannot be brought up 
to keep pace with the convoy. 


Instruction in Driving Trucks Essential 


As important as the preparation of the trucks is the 
instruction of the men to handle them. If America puts 
an army into the field, it is practically certain that she 
will accept for her automobile service only those men 
who have had previous driving experience. France has 
had to mobilize every able-bodied man within her ter- 
ritory, and those responsible for her military policy have 
always considered that a man’s physical qualifications as 
a fighting unit were more important than his experience 
as a motorist. The important question is, “Can the man 
fight?” and if the answer is in the affirmative the man 
goes into the firing line, whatever his qualifications as a 
motorist may be. Those who cannot fight, because of 
age or physical disability, are turned over to the auto- 
mobile section to be shaped into drivers. 

Men who have never before driven an automobile, who 
probably never have even ridden in an automobile, are 
passed into the schools and must come out 15 days later 
capable of driving in convoy formation at the front. 
Obviously, the system is not ideal, as many critics are 
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Ambulance convoy which has just been passed through the Cama and is now ready 
to be placed in the medical corps of the transportation department at the front 


endeavoring to point out; but the military authorities 
consider it the best under the circumstances. The school 
instructors, who are certainly the best qualified to judge 
the system, are not found among the grumblers. Said 
one of them, who admitted that he had instructed 12,000 
drivers: ‘With the material they give us it would be 
hopeless were it not for the determination of the men to 
become efficient. We have a certain number of young 
men who are turned over to us because of wounds received 
at the front; they are good material, and it is quite easy 
to train them in 15 days and with only 30 hr. actual 
driving. But most of them have passed or are approach- 
ing 40, and are agricultural laborers, or farmers, with 
no knowledge of automobiles. All the metal workers and 
wood workers, who would have natural aptitudes for 
driving, have been taken out. When I first realized the 
kind of pupils I had to deal with I was in despair; but 
every one of these men is as anxious to become proficient 
as we are to get him through his course on time. Some 
of these men can only barely read and write, yet they all 
buy automobile text books and study them nights. If 
you had to creep into their quarters you would find that 
there was only one subject of conversation—automobiles 
and automobile driving.” 


“Enormous Determination to Succeed” 


Not one, but a dozen instructors, questioned individu- 
ally, expressed the same opinion: ‘Few natural quali- 
fications, but an enormous determination to succeed.” 
Said one instructor: “About 25 per cent of these men 
fail to get better than a second-class driving certificate 
during the time allowed in the school. Yet of these all 
but 5 per cent pass first-class after a fortnight on the 
road. Our worst pupils, 
you will perhaps be sur- 
prised to hear, are not il- 
literate farm laborers but 
lawyers who have reached 
middle age without doing 
any manual labor.” 

A big open space, without 
obstacles and with a few 
hills, has been turned over 
to the instructors as a 
training ground. As the 
men have to be turned out 
efficient in 15 days, work 
goes on from 7 in the morn- 
ing till 5 at night, with a 
break at midday, and is 
never stopped because of 
weather conditions. A few 





Ambulance chassis under canvas covers at the Cama and awaiting their turn to have bodies mounted 
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days before there had been heavy snow 
and frost, but it made no difference to 
the school; conditions were harder for 
the learners and valuable for the ad- 
vanced pupils. The value of an open 
space for training is that accidents are 
rare. When the men can steer straight, 
they are made to drive the cars be- 
tween blocks of wood placed on the 
ground; practice in hill climbing and 
gear changing is obtained on a hilly 
portion of the ground which gives all 
the advantages of the road without any 
of its dangers. 

The first two days are spent on tour- 
ing cars in order to learn the use of 
the different pedals and levers and to 
steer a straight course. Truck driv- 
ing follows, the last few days being spent on roads of a 
rather difficult nature and with the make of truck the 
pupil will have to drive when he leaves the depot. Only 
the necessary theoretical instruction is given to make the 
men competent drivers, it being recognized that men can 
perform very valuable service at the front without hav- 
ing any conception of magneto construction, gear ratios 
or volumetric efficiency. 


Few Previously Connected with Industry 


Comparatively few of the officers in charge of this 
central supply depot were professionally connected with 
the automobile industry before the war. Many of them 
were engineers in other branches, and they are all of 
them enthusiastic, competent and independent in their 
views on automobile design and construction. Most of 
them have had long experience with convoys at the front 
and have the defects and qualities of every make— 
French, English, American and Italian—at their finger 
tips. Unlike men professionally connected with the in- 
dustry, they are free from prejudices and do not hesi- 
tate to point out the defects of supposedly perfect makes 
and to give praise where it is due to comparatively un- 
known manufacturers. 

They are unanimous in stating that the most common 
defect, and the one from which every make suffered, par- 
ticularly in the early stages of the war, is the breakage 
of stub axles due to crystallization of the metal. Hard 
driving, roughly paved roads and the constant dropping 
into shell holes were responsible for this. The trouble 
has been largely overcome by more correct designing 
of the parts. 

Abrupt changes in the section of frame members al- 
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Trucks at the Cama. Some are still as they were received from 
with army bodies and then sent into active service. 


ways brought about breakages. In the repair shop one 
truck built by a high-class maker was pointed out with 
the rear springs carried in a recess of the frame; al- 
though there was a liberal supply of metal and the hori- 
zontal section was broad, the frames always broke at the 
bend when subjected to the strain of active war service. 
On another truck the frame cracked at the point where 
the front shackle of the rear spring was riveted to it. 
One leading American and one well-known French make 
were reported to give trouble owing to the breakage of 
crankcase arms. This was overcome by interposing stout 
coil springs between the arm and the main or subframe, 
thus giving a flexible instead of a rigid mounting. 

The 5-ton truck is condemned for war service. It is 
cumbersome on ordinary roads and is destructive of road 
surfaces. The 31!2-ton type generally employed is suffi- 
ciently big for all purposes; some of the officers are of 
the opinion that a 2'42-ton model would be even better. 

American trucks receive a considerable amount of crit- 
icism. Design is frequently poor and gasoline and oil 
consumption always extravagant. 


Full-Pressure Oil System Preferred 


Full-pressure oil system was considered far superior 
to circulating type, for the least obstruction was liable to 
cause this latter to break down, and if the truck had to 
work at an unusual inclination the rear cylinders were 
flooded and the forward bearings ruined. 

Wood wheels are considered fit only for trailers occa- 
sionally made use of behind the heavy trucks. Cast-steel 
wheels are not only cheaper but are much more satis- 
factory under every kind of war service than are the 
wood type. Some little trouble has developed with cast- 
steel wheels having hollow circular section spokes, these 
spokes showing a tendency to fracture. A section roughly 
in the form of a cross is more satisfactory. Steel disk 
wheels for pneumatic-tired trucks are well spoken of. 
Some of the officers, however, who have had lengthy ex- 
perience with this type of wheel state that the lateral 
rigidity is not all that could be desired, and that there 
is a tendency for them to break in the angle. Notwith- 
standing this, they are considered far superior to the 
wood variety. 

Pressure-feed gasoline supply is condemned, particu- 
larly if the pressure is taken from the exhaust. There is 
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the maker, without bodies or accessories. They will soon be fitted 
Such transformation goes on constantly day after day 


always water from condensation in the pipe, and in win- 
ter this water freezes and gives endless trouble. Unit 
construction of engine and gearbox is strongly con- 
demned, not because of any deficiencies in the field but 
because of excessive labor involved when any repairs have 
to be carried out. 


A Novel Electric Plant 


HERE is a very novel individual electric plant built by 

the Electromatic System Co. of Chicago, Ill. The plant 
is not only desirable for lighting, but for power, heat and 
battery charging in view of the fact that it delivers standard 
116 volt d. c. current. The plant is automatic in the manner 
that heretofore has never been accomplished. It eliminates 
the bank of storage batteries floating on the line. The reason 
that batteries are not necessary is due to the fact that the 
plant starts wherever a demand for current is made, and con- 
tinues to deliver current until the last demand for current 
is turned off when the plant cames to rest; in other words, 
it runs when being used and stops when not in use, and dur- 
ing the time of operation the governor maintains constant 
speed of the engine, so that the voltage remains the same, 
regardless of load. 

Last winter when the Willys-Overland Co. purchased the 
stock of the Overland Motor Co. of Chicago, which was owned 
by C. W. Price, the trade here awaited the announcement of 
the automobile which would be distributed by Mr. Price. In- 
stead of continuing in the automobile business Mr. Price 
heads the Electromatic System Co. as its president. A. S. 
Johnson who was made general manager of the Overland Co. 
for the past 5 years is vice-president and secretary. C. H. 
Chamberlain, treasurer, was retail sales manager of the 
Chicago Overland Assn. The plant embodies not only econ- 
omy and convenience but safety as well, since it is equipped 
with a Stewart storage vacuum tank which enables fuel to be 
carried outside in an underground tank. 


Commercial Assurance 1917 List Out 


HE Commercial Union Assurance Co., Ltd., London and 

New York, has issued its 1917 list of automobiles, trucks 
and electric passenger cars, showing the model, type of body 
and list price, with the horsepower and collision insurance 
ratings. The book is of interest also to those who wish 
to get information on the older models, some of which go 
back as far as 1911. Most of the foreign cars are also- 
listed. The New York address of the company is 55 John 
Street. 
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Advantages of Hydraulic Transmission 
for Tractors 


Ability to Obtain Great Speed Reduction with High Efficiency May Render 
This Type of Gear Ideal for Tractor Service 


N its elemental state, a hydraulic transmission con- 

sists of a pump and a motor. The pump delivers a 

definite quantity of oil, under pressure, per revolution. 
The motor is driven by this oil. If the displacement per 
revolution of the motor is double that of the pump the 
reduction in speed effected will be in the ratio of two 
to one; if the motor is four times the capacity of the 
pump it will be four to one, and so on. Thus we can get 
any ratio we may require by making the displacements 
per revolution of pump and motor in the correct propor- 
tion. 

With a hydraulic transmission, efficiency bears practi- 
cally no relation to ratio. Wecan have a motor fifty times 
the size of the pump and still hope for between 80 and 
90 per cent efficiency with a fifty-to-one reduction of 
speed. 

Hitherto, most hydraulic transmissions which have 
been built experimentally for trucks or passenger cars 
have had as their main point the variability of ratio. 
This is obtained, as a rule, by having a pump of variable 
capacity, so that the amount of oil delivered per revolu- 
tion varies. When the full stroke of the pump is used, 
and the motor is of the same capacity as the pump, we 
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Seay. capable of easy adaptation to tractor size. 


reach a stage where there is no speed reduction. Then, 
if the pump stroke is reduced by some means, the delivery 
becomes less than the motor capacity, and a reduction 
in speed ratio results. But the efficiency of the pump falls 
off as its stroke is reduced, because the leakage remains 
constant, or nearly so, and it consequently becomes a 
bigger and bigger percentage of the total delivery as the 
latter is reduced. 

But if a pump and motor are designed to give a definite 
reduction with full stroke of the pump, the efficiency is 
just as high for fifty to one as for one to one. The 
variable reduction can be retained, with corresponding 
decrease of efficiency, as the ratio is lowered below the 
minimum reduction obtained at full pump stroke, but 
this means that we could have fifty to one with, say, 
85 per cent efficiency, and 150 to one with perhaps 60 
per cent. 


Average Gear Efficiency 50 Per Cent 


Now, the average tractor on its highest speed has an 
efficiency in transmission not exceeding 50 per cent. 
Some attain a 60 per cent efficiency, but only a few manu- 
facturers claim more than fifty. This being so, it cer- 

tainly appears likely that a hydraulic transmission 
which would be even only 70 per cent efficient with 
normal ratio would be well worth while. Earlier in 
the year, THE AUTOMOBILE published a British pa- 
per on hydraulic transmissions, by F. L. Martineau, 
but this dealt mainly with transmissions for trucks 
and for operating the rudders of large ships, a 

field quite different from the tractor application. 
Just before the war, an American outfit, the de- 
sign of C. R. Pratt of New York City, was tried out 
in a form which was much nearer the tractor re- 
quirement, and the construction used would be 
This 
experimental outfit was applied in London to an 
omnibus, replacing clutch, gearset and rear axle. 
There was one casing for the pump and for two 
motors, arranged in triangular form, so that the 
casing for pump and motors formed the rear axle. 
The pump, at full stroke, delivered about one-quarter 
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Pratt hydraulic gear fitted to truck in use five years in New York 
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as much oil as the capacity of the two motors, and fed each 
equally, so the highest ratio obtained was approximately 
four to one. Practically the same design would apply to 
a tractor, but the capacities of the motors would have to 
beincreased greatly. On page 1227 is shown a section of an 
earlier model which has been in use on an express truck 
in New York for several years. This is considerably more 
complicated than later designs. The large ball bearings, 
which would obviously be costly, have been eliminated, 
and several details changed which assist inexpensive pro- 
duction. 

The action is as follows, irrespective of the details of 
the design: There are seven pump pistons and cylinders, 
and the cylinders are in a single block, capable of rota- 
tion around the common center. The upper ends of the 
pump connecting rods are secured in sockets in the disk 
shown, and the angularity of this disk relative to the 
center line of the driveshaft from the engine is variable. 
If the disk is at right angles to the shaft which drives 
it then the pistons and cylinder block will rotate without 
any motion up and down of the pistons, and no oil will 
be pumped. If the disk is set at 20 deg., the pistons will 
reciprocate through the full stroke, once during every 
revolution of the unit, pumping the maximum capacity 
of oil. 

In the bottom of each small cylinder there is a hole, 
and this registers with ports in the casing beneath as 
the cylinder block revolves. By means of these ports the 
pistons are able to suck in oil on their upstroke and force 
it out toward the motors on the down stroke. Conse- 
quently, there are two chambers for oil; one contains the 
pumped oil under pressure, and it is this that supplies 
the motors; the other contains the oil discharged from the 
motors, which is not under pressure. 


Motors in Parallel 


Both of the motors are connected to the same pressure 
chamber, and the construction of the motor is similar to 
that of the pump, except that the angularity of the con- 
necting-rod-drive disk relative to the cylinder block is 
fixed at 45 deg., and is not variable. Suppose, now, that 
the pump delivers 100 cu. in. of oil to the pressure cham- 
ber in one revolution. Oil being practically incompres- 
sible, this means that the pistons, on the out stroke in 
the motors, must move far enough to accommodate that 
100 cu. in. of oil. How much of their total stroke this 
may be depends upon the relative ca- 
pacities of pump and motors. But the 
motor pistons cannot move without ro- 
tation of their cylinder blocks, so the 
latter will revolve in proportion to the 
amount of stroke of the pistons. If 
the total piston displacement of the two 
motors is 400 cu. in., then the motor 
cylinders will each turn a quarter revo- 
lution for one revolution of the 100-cu.-in. 
pump. 

Reversibility is inherent, and is ob- 
tained by changing the direction of an- 
gularity of the pump-driving § disk. 
Switching this disk from one side to 
the other of the neutral, or right-angle 
position, will cause the pump pistons to 
discharge into the chamber from which 
they were previously sucking, and to 
suck from the chamber which was 
previously the pressure side. This causes 
the motors to reverse their direction of 
rotation, but the range of ratio and the 
efficiency are unaffected. 

Mr. Pratt has devised a very ingenious 
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control for this gear, which is completely automatic. In 
the original layout, the angularity of the driving disk rel- 
ative to the driveshaft from the engine was set by hand. 
In starting, the angularity of the disk was increased by 
moving a lever from nothing to 20 deg. The first slight 
movement caused the pump to begin to discharge a small 
amount of oil, and so caused the motors to begin turning 
slowly; as the engine picked up the load and the vehicle 
gathered speed, movement of the controller increased the 
pump stroke to maximum. 


Simple Automatic Control 


The automatic control consists of a device connected 
to the pressure chamber between the pump and the mo- 
tors. The lever for altering the angularity of the driving 
disk is connected to a piston, sliding in a cylinder in 
connection with the pressure chamber, so that the piston 
is forced outward by the oil. A hand lever is arranged 
to push this piston inward via a compression spring, and 
this means that the actual angularity of the pump-driving 
disk is decided by the balance of pressure applied by the 
spring in one direction and by the oil in the pressure 
chamber in the other direction. 

Thus to start the machine, the hand lever is pushed 
right over; the pump immediately begins to discharge, 
and the pressure in the chamber runs up rapidly. This 
forces out the control piston and reduces the disk angu- 
larity, so decreasing the pump delivery. As the vehicle 
gathers speed the pressure in the chamber will drop, the 
spring will force the piston in, and the angularity of 
the disk will be increased again. The effect of this is 
automatically to maintain the torque in the motors inde- 
pendent of the speed. The pressure cannot rise above a 
maximum in the oil-delivery chamber, and it will remain 
at the maximum all the time as long as the engine is 
operating at full throttle. Thus, with a truck or tractor, 
the engine being started it would only be necessary to 
throw the control lever once. As soon as a grade or ob- 
struction was encountered the resistance would increase, 
the pressure rise, and the angularity of the disk be de- 
creased, effecting a drop in gear ratio. As the resistance 
slacked off the ratio would change back again. One has 
the ability to apply the full power of the engine running 
at its full speed, whether the vehicle is standing still or 
moving at its maximum pace. 


The objections are weight and cost. The former would 
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necessarily be considerable, because the pump and motors 
would have to be a fair size. To get some idea of what 
this would be a unit actually made for an engine of 30 to 
40 b.h.p. had seven pump cylinders 134 by 1% in. ap- 
proximately. To get a thirty-to-one ratio, as the mini- 
mum, the motor pistons would have to displace thirty 
times as much. As there are two motors, each with seven 
cylinders, this means that each cylinder would have to 
have fifteen times the capacity of the pump cylinder, or 
fifteen times 4.2 cu. in. = 63 cu. in. This condition would 
thus be satisfied by motor cylinders 3.5 by 5.7 in. This 
in turn would probably mean that the outside of each 
motor casing would be about 18 to 20 in. diameter; not 
so large when considered by comparison with other forms 
of tractor gear cases. 

As an offset to the weight of the case there is the 
complete elimination of clutch, all gearing and differen- 
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tial, for the pair of motors are inherently differential in 
action, being fed from a common pressure chamber. 
Another possibility which might be worth considering 
would be to introduce one gear between each motor and 
its respective rear wheel, instead of driving direct onto 
the axles. A spur-gear reduction of two to one on each 
rear wheel would permit the size of the hydraulic motors 
to be halved, but there would be the power loss of the 
gearing to be considered. 

On cost, the gear appears to be such that it could be 
produced fairly cheap if put on a production basis. 
Nearly all the individual parts are simple, and there is 
little that has to be extremely accurate. It is almost 
wholly a lathe job, with a minimum of milling or boring. 
As already stated, modified designs simplify the bearing 
layout a great deal and permit the use of smaller diameter 
bearings. 


Oldsmobile Has Benefit Association 


MPLOYEES of the Olds Motor Works at Lansing, 
me. have organized a benefit association under the 

guidance of the company which is both comprehensive 
and broad. Known as the Olds Motor Works Benefit Assn., 
it has for its object the creation and maintenance of a fund 
for the aid and relief of those members who become ill or in- 
jured. 

Every employee of the company is eligible for membership. 
Meetings are held annually on the first Thursday after the 
first pay day in January, when officers, trustees and directors 
are elected from among the workers. The trustees constitute 
the finance committee and dispose of disputed accounts 


employees with a view to eliminating the troubles of garnish- 
ments, and in this has been very successful, the last 2 months 
having passed without a single garnishment. 

The company plans to construct in the near future a dining 
room for all employees, where they will be able to purchase 
food at cost. Rooms are now provided where employees may 
eat their lunches which they bring from home. 

The grounds in and about the plant are being beautified and 
a baseball park, tennis court and general recreation field will 
be built this spring. An Olds Motor Works baseball league 
has been organized by the workers. 





and approve all bills. 

The fee for membership is 20 cents, which is deducted 
from each pay check every pay day by the timekeeper 
until the amount of the fund exceeds $1,500 by one 
assessment, after which assessments are 10 cents until 
the amount on deposit falls below $1,000, when the 
assessments again become 20 cents. 

Employees must be members for 10 days before they 
are entitled to benefits, and no part of the first week’s 
illness or four days of disability is included as a part of 
the first 10 days. No benefits are paid for accidents oc- 
curring outside of the factory. In event of sickness 
insurance begins on the seventh day from the date of 
the doctor’s certificate, while in case of accident the 
member may draw his benefit from the date of the 
doctor’s certificate, provided he is off 4 days.or more. 


$25 a Year Is Limit 


No member is allowed to receive more than $25 in any 
one year for sickness or disability produced by chronic 
diseases. Those members who become disabled by sick- 
ness receive $1 per day for a period not exceeding 50 
days, and in case of accident are paid $1 per day for a 
period not exceeding 30 days, no member being allowed 
to draw more than $50 in case of sickness or more than 
$30 in event of accident in any one year. On the death 
of a member his dependents receive $50. 

Any member who becomes ill or is injured must notify 
the Olds company’s welfare department within 2 days 
following, and all applications for benefits must be pre- 
sented in a form prescribed by the association and signed 
by a regular practising physician, the president of the 
association and two trustees. 

The funds are deposited with the large. national bank 
in Lansing unless otherwise directed by the trustees. 

In addition to the clerical surpervision of the asso- 
ciation, the welfare department makes regular factory 
inspections as to sanitary conditions and carries on edu- 
cational work for accident prevention. It also attempts 
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Much Learned in Standard 
Car Test 


Curves Made with S.A.E. Standardized Apparatus Indi- 
cate Detail Condition of Engine, Disclose Qualities 
of Springs, Demonstrate Smoothness of Brake Action 


By David L. Gallup and A. Ludlow Clayden 


Y a long process of alternate elaboration and sim- 

plification the standard form for car testing was 

brought to a degree of perfection sufficient to sat- 
isfy the S. A. E. standards committee at its last meet- 
ing. It represents the work of over 2 years by the re- 
search division, work done in committee, on the road and 
on the speedway. 

The instructions for the test read as though it would 
be an elaborate performance to put a car through the 
schedule. Experiment shows that it is extremely easy 
and simple. In a single hour everything that a car can 
do in acceleration and deceleration with every sort of 
carbureter adjustment and ignition setting can be re- 
corded. Half an hour is more than enough for attaching 
the testing apparatus, and in an ordinary way an hour 
would suffice to fit up the machine, test the car and re- 
move the apparatus. Not more than two persons are 
required, one to drive and the other to handle the testing 
machine. 

These are the conclusions after a 2-day tryout on Nar- 
ragansett Park Speedway at Providence, R. I., experi- 
menting with five different cars. 

The economy test is, of course, a longer job, but it 
is just as easy. With the average automobile the high- 
speed tests are soon completed; it is only the runs at 
speeds below 20 m.p.h. that are tedious. Still, to make 
a complete and exhaustive series of tests for economy 
and for acceleration would not occupy more than an easy 
day on a speedway unless it was desired to make a great 
quantity of adjustments to the engine. 


Testing Apparatus Simple 


The testing equipment i.. acceleration consists of three 
parts: an attachment to the front wheel, made in the 
same manner as the front drive for a speedometer, a re- 
cording unit on a board which is placed in the tonneau, 
and a storage battery. 

The front-wheel attachment consists of a make-and- 
break of the old-fashioned sort, and the gearing is such 
that five sparks are produced at every front-wheel revo- 
lution. On the recording board there is a roll of paper 
moved by a small electric motor, and a chronometer marks 
off seconds with a pen on this paper. The speed of the 
paper may vary, may be fast or slow, the only difference 
is the space between one second mark and another, which, 
as will be seen, does not matter. 

From the make-and-break on the front wheel connec- 
tion is made to a high-tension coil, and the discharge 
from this punctures the paper at a place adjacent to the 
line being drawn by the pen. Each revolution of the 
front wheel makes five sparks, so making five punctures 
in the paper; so, by counting the number of punctures 
between one second mark and the next we know the 
number of revolutions and fifths of revolutions of the 


wheel. The circumference of the wheel is checked by 
running the car for ten or more revolutions and then 
measuring the distance. Thus, knowing the number of 
revolutions of the wheel in any second marked on the 
paper by the chronometer, we have merely to multiply 
by the circumference to get the distance traveled in any 
second, and so the velocity for that second. 

In acceleration testing, as the car starts, the first 
second marked off will contain a comparatively small 
number of punctures, the second a larger number, and so 
on. Thus it is an easy matter to plot both velocity and 
acceleration curves. Velocity is obtained by multiply- 
ing the number of punctures in each successive second by 
a constant, and acceleration follows from the difference 
in the velocities between one second and the next. One 
beauty of the system is that the driver has not to bring 
the car to a very accurate speed. If he wants to start 
at 5 m.p.h., he will run as steadily as he can at about 
that speed. On getting the word from the operator that 
the machine is running he accelerates, and the exact 
speed from which he started is shown on the record. 
Suppose he wants to know the acceleration from 20 to 30 
m.p.h., the record shows it without the need for watching 
a speedometer and manipulating a watch; it is far more 
accurate, also, than any stop-watch and eye combination 
can ever be. 

The economy testing rig has been described before. 
Two tanks for gasoline are attached to the windshield 
and connected by cocks to a special carbureter line. One 
of the tanks is readily detachable, so that it can be re- 
moved and weighed, the other furnishes a reserve sup- 
ply. The operator sits beside the driver, and the car 
is driven on the reserve tank till the engine is warm 
and the driver ready. The speed desired is attained as 
nearly as possible by the speedometer and checked during 
the run by the watch. 

When all is ready, at the instant of crossing a line on 
the track, the operator turns the two cocks, switching 
off the reserve tank and turning on the other, which has 
been carefully weighed. The requisite number of cir- 
cuits are made to consume 2 lb. of fuel, and on crossing 
the line again the cocks are turned once more, the car 
stopped, and the weight of the fuel consumed checked 
exactly. The speed is determined from the stop watch. 
This process is repeated for each of the speeds to be 
tried, the length of time depending, of course, on the 
economy of the engine. Like the acceleration machine, 
the economy apparatus is easily attached and removed, 
and the windshield: mounting gives an ample head for 
gravity feed, adjustable within certain limits. 


Acceleration Curves Show Great Detail 


The amount of detail shown in the acceleration and 
velocity curves is remarkable; in no case are they any- 
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thing approaching smooth curves. 
During acceleration and deceleration, 
also, the change of velocity is irregu- 
lar with the test of cars. As yet, just 
what causes the irregularity is partly 
a matter for conjecture. In the tests 
made at Narragansett Park it was no- 
ticed that a car with a particularly 
flexible spring suspension gave very 
smooth records. In another instance, 
a brake test showed that axle move- 
ment or torsional oscillation of the 
Hotchkiss drive was affecting the 
regularity of the brake pressure pro- 
foundly. One very interesting curve 
for acceleration and _ deceleration 
shows that natural slowing down is 
almost as rapid as the acceleration 
produced by the engine. In making 
this test, the gear lever was slipped 
into neutral at the end of the acceleration and the car 
allowed to coast till nearly at rest. On none of the five 
cars was the deceleration as great as the 10 ft. per 
second mentioned in John Younger’s recent paper as 
about the maximum possible with rear-wheel brakes. 

Careful study and analysis of the results of accelera- 
tion tests, bearing in mind the constructional features of 
the particular cars furnishing the data reveal some ex- 
tremely interesting sidelights. In a sense, an article of 
such nature as this loses a large part of its value, since 
“names” cannot be called. The reason for this can, of 
course, be readily understood. On the other hand, there 
are certain conclusions which apply, and which may be 
mentioned. 

In general, there are three things which have an im- 
portant bearing upon the results. First, there is carbu- 
retion; secondly, spring suspension (including magnitude 
of unsprung weight); and third, the form of drive. 

To the layman, the first is without question the simp- 
lest. With this he is quite familiar. How often it hap- 
pens, when in traffic, for illustration, quick get-a-way 
is desired, the accelerator is depressed, and instead of a 
distinct push in the back the engine falls “flat,” due 
either to a lean mixture, resulting in popping, or a rich 
mixture resulting in surging. With practically any form 
of carbureter with a fixed setting, one of these will oc- 
cur under some condition of running. An engine just 
started up, or one that has been in operation for some 
time, cold weather or warm weather, etc.—any of these 
will have their effect. The net result is, of course, expert 
manipulation of the dash control or a refinement in car- 
bureter design by the manufacturer. 

Of no small moment is the combination of carbureter, 
manifold and cylinder head. In the case of a certain 


BLACKENED GLASS 





Fig. 2—Box on which paper strip is placed for 
counting punctures. Light comes through from be- 
neath blackened glass 
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Fig. 1—Acceleration and speed-recording apparatus carried in tonneau of car. 
The pen in front marks seconds; the spark punctures the paper back of the pen 


car, it was very clearly noted that a much smoother curve 
of acceleration resulted (Fig. 11) than in certain others. 
With this car, which has from many standpoints an ideal 
layout, demonstrators have shown the possibility of a 
speed range from less than 1 m.p.h. to over 60, either 
low or full throttle at low speeds, good economy, and 
regular action no matter what the manner of manipulat- 
ing the accelerator. This is, to say the least, somewhat 
unusual, and may well serve as an incentive to many de- 
signers. 

While, as a general thing, an increased number of 
cylinders always makes for a smoothing out of carbu- 
reter irregularities, producing a more uniform accelera- 
tion, yet instances have been noted where a car with 
fewer cylinders gave better results, not only as to smooth- 
ness but magnitude, also, than one with a greater num- 
ber of cylinders. This was true even though the effective 
horsepower per pound of car was greater in the case of 
the latter. Refer to Fig. 11, made with a six-cylinder 
car, and Fig. 3, made with an eight-cylinder car. 

The manner in which the accelerator is depressed is 
something which may well be given attention by engi- 
neers. It is a fact that the majority of engines will not 
respond as well to a sudden and complete opening as 
though the action were gradual. Be this due to whatever 
fault, it is something which the average driver should . 
appreciate and be governed by accordingly. 

If fuel is to continue in its downward journey of true 
quality, and carburetion cannot be made to keep pace, it 
is true that in certain instances a much better perform- 
ance may be obtained by the use of a dashpot connection 
between accelerator pedal and throttle arm rather than 
a mechanical one. This can be adjusted so as to permit 
a definite maximum rate of opening regardless of how the 
foot or hand acts. 

This list could be carried out almost indefinitely, and 
each item discussed at considerable length. The result, 
however, would always be the same, and the conclu- 
sion that much as we have progressed in the art of 
cngine building there is still a big opportunity for the 
carbureter and engine designers to get together and 
produce a combination which will better performance 
at the small end of the range. To-day, in the average 
car, we have all the power we need, at least all we ought 
to have, and sometimes good economy. We don’t how- 
ever, get the pull at low speeds under adverse conditions 
of road and weather. 

The second item, spring suspension, has its effect in 
a somewhat peculiar manner. This may easily be illus- 
trated by the attempt to accelerate the same car over 
a smooth road and a rough pavement, in one case on the 
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Fig. 3—Hight-cylinder car in high gear. Maximum accelera- 
tion about 2% ft. per sec. per sec. and maintained between 10 


and 25 m.p.h., following in general in its magnitude the gen- 
eral shape of the torque curve which in turn is nothing more 
or less than a duplication of the mean effective pressure 
curve. It will be noted that at 45 sec. there was considerable 
var.ation in the acceleration curve. This is due to bouncing 
and wind. The total effect of this is described later in the 
discussion. Even though this test was conducted on an as- 
phalt slab track, and to all intents and purposes absolutely 
smooth, the unsprung weight was so great and the spring 
suspension so stiff, that the bouncing was noticeable to the 
passenger in the car. Cord tires were used 
Above, Fig. 4—Sia-cylinder, through gears. This is an ez- 
tremely good shift, shifts being made at the 4th sec. and 7th 
sec. The time element was extremely small 
Below, Fig. 5—Sia-cylinder. Through gears; shift was made 


level and in the other case on an incline. The difference 
will be a revelation t othe average driver. Since with 
the modern car light unsprung weight usually goes with 
a flexible spring construction, such cars will hold the road 
under all conditions much better than the other type. 

The action in the case of heavy unsprung weight and 
stiff springs is peculiar. Assume, for a moment a car 
of thi stype on a rough pavement, and the throttle is 
suddenly opened. The rear tires are put under extraordi- 
nary stress, and as obstructions (unevenness) are en- 
countered they tend to bounce. As they bounce, traction 
is either entirely or nearly lost, and under the influence 
of full throttle either spin or at least slip. The car, of 
course, temporarily loses headway. When again traction 
is restored a distinct impetus is given the car. This 
continues ‘throughout the range, so rapidly, however, 
as to be perceptible to the passenger only in the form of 
a jar or vibration, which he attributes to the rading 
rather than what is indicated. This continual release 
and absorption of power sets up vibrations which liter- 
ally “kill” the effectiveness of the drive. 


Power Absorbed in Vibration 


A peculiar comparison came to light some years ago 
at a large stationary locomotive testing plant. When in 
operation at the equivalent of approximately 60 m.p.h., 
the indicator diagrams showing something like 1000 hp., 
there was no drawbar pull recorded! Taking into ac- 
count all of the ordinary mechanical losses, it left the 
conclusion that most of the power was absorbed in vibra- 
tions of the heavy machine. 








from low to intermediate from the 4th to the 6th sec. 


Th's 
was a poor shift and was affected also by the fact that the 


shift had to be made across the H. Bad carburetion existed 
to such an extent that the engine went flat. The dash ad- 
justment was resorted to with the result that when the shift 
was made from intermediate to high between the 10th and 
llth sec., and which incidentally was a very rapid sh:ft, the 
better carburetion and the better shift are evident, the former 
showing up by producing an acceleration greater than existed 
in test 4 which was made on the same car 


The same is true with the automobile, only, naturally, 
in a lesser degree. With cars having stiff springs and 
heavy unsprung weight there is a marked difference in 
the performance over smooth and rough roads under 
load. There is also a difference under this condition with 
the other types of car, but this difference will be less in 
the latter case than in the former. 


Drive Is Less Important 


The third item, form of drive, is of lesser importance 
than those already mentioned. The greatest difference 
is shown in cars taking the reaction through the springs, 
sometimes semi-elliptic, and sometimes full. In addi- 
tion, there is a distinct difference when one universal is 
used instead of two. 

An instance was noted in the case of a steam-driven 
car in which the engine was supported at one end on 
the rear axle and at the other end on the car body. At 
the instant of throttle opening there occurred a distinct 
“lift” to the car body, aided, of course, by the springs. 
When the body had completed its upward motion it began 
to settle, aiding during its descent the effect of the steam 
in driving the car. This set up a sort of periodic oscil- 
lation which can be distinctly seen on some of the curves. 
This is not necessarily a detriment to car performance; 
its existence is indicated here merely for the purpose 
of explaining some of the peculiarities in the curves. 

Taken all in all, such an investigation reveals some 
extremely interesting information in a given car. Even 
with what limited experience has been available it is 
readily seen that many characteristics hitherto unexpected 
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may not only be shown up but explained and remedied, 
if such be desired. The relation between carbureter lag, 
torque, and gear ratio can be studied with a good deal 
of profit. It is quite possible that with conditions tend- 
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ing as they are, the relation between high, intermediate 
and low may be radically changed from the stereotyped 
and accepted amount, and with advantage to not only 
the used but car also. 


Standard Form for a Complete Car Performance Test 








CAR PERFORMANCE TEST SPECIFICA- 
TION SHEET 

DE kn laiievoere bre seretetetn ede PORE DOO 6 ii6:c's Hsiang 
GENERAL DATA 

(a) Car—(Name, year, model)........ Bteok Yese......N@...« 

(b) Manufacturer (Name and location) ..............200% 

COe Pere Or NI ooo sin ooo ATs Re meeOawes Wee ew ON OES 

ee rr WN I 0 saci Sra cn Cyblnreheielailel ase) acereieva Ialwllene Ta 

(e) *Number of passengers in full complement 


(f{) *Weight of full complement of passengers.............. 


(g) Total weight (includes d and f)....On front azle...... 

OR TOOGr GBI. 600 ces visccess 

(h) Tires (make and trade name).............. Stock equip. 

ee : i, eee Size—Front....... a 

(4) Nat ssure in tires (lb. per sq. in.) Right front......... 

Left Front...... Right KRear...... Left Rear...... 

(j) Carbureter (make and model)............ PO Fc shistelaveia 

Stock Equip. Yes........ No ; 

(k) System of fuel feed for SS eR ee! 

(1) —— system (make and model).............seeeee- 
Stock equip. Yes......-.- ee 

(m) —~ ratio on nee Be Sa eierev erate Are a drarencit Stock equip. 

(n) Siz e ‘al engine Seve ees as eachinianates a etcaiioi ee ee in. 

Number of cylinders............ Total piston displace- 


I tt UN ai isc eo oss: aia Margiacnieraraebale a hae ae Geel Bare el 
(0) Horsepower rating (N. A. C. C.) 
Re PrN cca) as soar-oraig'a «05 tas dal. 0. lonley ieia acto vase Wh a Wa ane Ana Cio 
(q) *Lubricating oil (trade name and grade) 
oe led i. ee ar eee ree NII i056 0:0, alec eaves 
(s) *Barometer..... in. Hg. *Relative humidity..... 
(t) *Wind velocity Direction 


oF. or inte rpre tation of headings see 


“Explanatory Notes and 
Definitions.’ 




















1—Each portion of the test shall be made upon an automo- 
bile speedway or other course surfaced with wood, brick, con- 
crete, asphalt or an equivalent material. In case it is not pos- 
sible to secure suitable conditions for both the fuel economy 
and acceleration runs on the same course, they may be 
conducted upon separate courses. 

—Whatever course is used shall be such that in no portion 
shall there exist at average grade of over 3 per cent for a 
distance of not over 50 consecutive feet. Wherever the aver- 
age grade for a distance of not over 50 consecutive feet ex- 
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Fig. 6—Acceleration and decelerat'on curves made with an eight-cylinder car 
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ceeds 1 per cent, the course must be in th form of a complte 
circuit. 

3—The entire test, including the fuel economy runs and the 
acceleration runs, shall be performed between sunrise and 
sunset of the same day. 

4—The entire test may only be run at a period during 
which the wind does not exceed a velocity of 15 m.p.h. meas- 
ured at the nearest U. S. Weather Bureau Station. The 
average values of humidity and barometer shall be obtained 
from the same source. 

5—During the entire test the car must be run with all 
tanks full and carrying its full complement of passengers or 
corresponding ballast. Full complement of passengers shall 
consist of one passenger or the equivalent for each seat pro- 
vided, driver included. The average weight for passenger 
and driver to be 150 lb. each. 

6—During the entire test there must be no change in gear 
ratio, ignition, carbureter, or any other detail of the car or 
its equipment. This shall not be interpreted as prohibiting 
changing spark plugs or manipulation of spark and throttle 
levers. 

7—A car fitted with an inclosed body must have all win- 
dows and doors closed during runs. 

8—A car fitted with an open body must have the top up 
and windshield fully erected during the runs. Rear curtain 
must be fastened down. Side curtains must not be used. 

9—The pressure in the tires shall be that recommended by 
the manufacturer of the tires used, corresponding to the 
load applied both front and rear. 

10—The same gear ratio between the engine and ground 
shall be used throughout the entire series of runs. 

11—At no time during the runs shall coasting, declutching 
or the use of brakes be permitted. 

12—-Oils and greases used in the engine, transmission, rear 
axle or other parts of the car must be of usual quantity and 
quality. 

13—The whole of the fuel used during the test must be of 
one quality. A sample of the fuel shall be taken for the pur- 
pose of determining and recording its specific gravity. The 
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The trade name of the fuel used shall be given. Wherever 
possible information relative to its heat value must be fur- 
nished; also a curve showing the results of a fractional 
distillation test. 

14—All fuel used during the test must be fed from the 
special tanks placed on the windshield. (See description of 
apparatus under fuel economy run.) 

15—Previous to beginning any run of the test, the engine is 
to be operated sufficiently long to bring it to the normal 
temperature corresponding to the conditions existing during 
that run. 

16—The entire cooling system must be fully operative dur- 
ing the test both as regards air and water circulation. 

17—From the beginning to the conclusion of the entire 
test (including both the acceleration and economy runs) 
there shall be no manipulation of any carbureter adjustments 
or control other than the throttle. 


Fuel Economy Runs 


18—The fuel economy runs when conducted upon a speed- 
way shall be made so as to complete each run at a point iden- 
tical with that of starting. Each run shall be made without 
any interruption. 

19—When conducted upon a course approximately straight 
the runs shall be arranged so that each shall be completed at 
a point identical with that of starting. In each run there 
shall be no interruptions except those necessary for turning. 
Any such course shall have an exact length of 5, 2% or 1 2/3 
miles in one direction. The exact length of the course must 
have been determined by surveyors’ chain. 

20—The length of each run must be such that at least 2 
of fuel are consumed. 

21—The fuel consumption shall be measured at a series of 
speeds covering the entire range of the car from the minimum 
to the maximum, following in general the outline in the table: 


lb. 


M. P. H. 
EN er Minimum speed P. Hf. 
ee Rigg aw eie 9-11 eg CCE “yo 40 
ae: Gao weaees 14-16 NS cain can 47-5 5 
SS ee 19-22 ee 63-70 
| ee 26-30 ig ere Maximum speed 


NotTe.—In case the maximum speed is less than that indicated in 
any of the other “runs” the latter shall be omitted from the test. 
In any event, however, a run is to be made at the maximum speed 
of the car. 


22—-Fuel shall be fed to the carbureter during the runs by 
i TT Ta tt 










SECC 


IN 


pe + eer 


THE AUTOMOBILE 


June 28, 1917 
gravity and shall be supplied from a weighing tank mounted 
so that the actual distance between the top of the float 
chamber of the carbureter and the bottom of the fuel chamber 
is not less than 12 in. The tank shall be such that the vari- 
ation in head during a run shall not exceed 12 in. 

23—There shall be two tanks, preferably mounted side by 
side as shown in the accompanying sketch. These tanks shall 
be connected to the carbureter so that by means of two cocks 
or their equivalent, one tank may be “cut in” and the other 
“cut out” simultaneously. Of these two tanks one is a re- 
serve tank used for maneuvering when measurement of fuel 
is not being made. This tank may be a fixture if so desired. 
The other is a weighing tank to be used during the runs for 
the measurement of fuel. This must be capable of easy de- 
tachment so that it can be weighed and replaced without 
difficulty. It must be large enough to contain fuel sufficient to 
enable the car to complete its run at maximum speed with- 
out refilling. 

24—The procedure relative to the tanks is as follows: 

Each tank is to be filled with fuel. After filling, the weight 
of the weighing tank with fuel is to be accurately determined 
and recorded. It is suggested that a carefully calibrated 
spring balance be used. Following this the weighing tank is 
to be mounted in position. 

The engine shall be brought to the normal temperature of 
the run and the car to the speed of the run before crossing 
the starting line, on fuel from the reserve tank. Upon cross- 
ing the starting line the reserve tank shall be cut out and the 
weighing tank cut in. 


Repeat in Case of Interruptions 


When the course is such as to necessitate interruptions in 
the run due to turning the same procedure shall be repeated 
at each end of the course. 

Upon crossing the finish line at the conclusion of each run 
the weighing tank shall be cut out. It shail then be removed 
from its attachment and with its contents carefully weighed. 
The weight of the fuel consumed having been recorded, the 
tank may be refilled and weighed again previous to the com- 
mencement of the succeeding run. 

25—Before the commencement of each run a setting of the 
throttle shall be determined which shall give the average 
speed desired for the run. During the run this setting shall 
remain fixed. The time for each lap is to be checked by the 
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Fig. 7—Another six-cylinder. Low acceleration, Fig. 


but uniform. The carbureter 
test was made on a car which had been driven 
25,000 miles. The high gear only was used. The 
long mileage undoubtedly had a deterring effect 


was set lean. This 


8—Hight-cylinder. 
at the 9th to the 


intermediate 
14th to the 
engine dragged and much time 
indicate that although ordinarily at the instant of shifting, negative accelera- 
it is for 
If a stop watch be 


15th sec. 


upon the performance due to the universal tion occurs, 
joints and similar parts not being in as good 
condition as might be desired. Fabric tires were found to be 
used. The smooth acceleration curve is ac- 


counted for by the very flexible spring suspen- 

sion and the light unsprung weight which per- 

mits the rear wheels to maintain themselves on 
the ground 


test, 
celer ation 


made are at the least 1 
a second is not properly recorded. 
although shifting took in one instance 2 
shown. 
being accomplished, 
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Tested through gears. 
11th sec., 
This was, 


Shift was made fron. .ow to 
and from intermediate to high at the 
as a matter of fact, a very poor shift. The 
was lost. In this connection it may be well to 


so short a period that the instrument does not catch it. 
used on the operator shifting gears, the interval will be 
very small, and since the intervals for which calculations are 
sec., it will be seen that anything which occurs within 
This does not expiain the fact that in this 
sec., there is no negative ac- 
the engine was racing while shifting was 
aiding probably in propelling the car by dragging 


This is because 
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Fig. 9—Six-cylinder car on intermediate gear. A com- | 
parison between the accelerations in the various gears: Rae mi 
an acceleration in high of approximately 2.2 ft. per sec Petes 
per sec.; in intermediate, 4 ft. per sec. per sec., and in ‘DEER 
low 5.5 ft. per sec. per sec. All of these curves follow 
in general outline the torque curve, and taking into 
consideration the various efficiencies in the various 


gears (engine to ground) the ratios are reasonable 
observer and in no case must the time of the slowest lap 
exceed that of the fastest lap by more then 10 per cent of 


the latter. 


Acceleration Runs 

26—When a complete circuit is used for the acceleration 
runs such circuit shall be not less than 2 miles in length. 
Each acceleration run when conducted upon such a course 
must be started at the beginning only of the straight portion 
of the circuit. Consecutive runs shall be made in the op- 
posite direction, using the same straight portion of the course. 

27—When a straight course is used, each consecutive run 
shall be made in the opposite direction, using the same 
portion of the course. 

28—There shall be five series of acceleration runs as fol- 
lows: 

Series I—The first series of acceleration runs shall con- 
sist of four, made consecutively on the same course, reversing 
the direction each time, starting at a constant speed*, equal to 
the minimum speed obtained in the economy runs, which shall 
be maintained for a period of at least 10 sec. after which 
acceleration shall begin and continue for 50 sec. 

Series II—The second series of acceleration runs shall con- 
sist of four, made consecutively on the same course, reversing 
the direction each time starting at a constant speed* of be- 
tween 9-11 m.p.h. which shall be maintained for a period of at 
least 10 sec. after which acceleration shall begin and con- 
tinue for 50 sec. 

Series I1I—The third series of acceleration runs shall con- 
sist of four, made consecutively on the same course, reversing 
the direction each time starting at a constant speed* of be- 
tween 14-16 m.p.h. which shall be maintained for a period of 
at least 10 sec. after which acceleration shall begin and con- 
tinue for 50 sec. 

Series IV—The fourth series of acceleration runs shall con- 
sist of four, made consecutively on the same course, reversing 
the direction each time starting at a constant speed* of be- 
tween 19-22 m.p.h. which shall be maintained for a period of 
at least 10 sec. after which acceleration shall begin and con- 
tinue for 50 sec. 

Series V—The fifth series of acceleration runs shall con- 
sist of four, made consecutively on the same course, revers- 
ing the direction each time starting at a constant speed* of 
between 26-30 m.p.h. which shall be maintained for a period 
of at least 10 sec. after which acceleration shall begin and 
continue for 50 sec. 


Notr.—During the interval when constant speed 1s being main- 
tained there shall not be permitted a variation greater than 10 per 
cent of the minimum rate obtained. 















Fig. 10—Curves obtained from 6-year-old steam car 


29—The data from each of these runs shall be recorded on 
the b!anks the form for which is a part of this report. 


Description of Apparatus Used 


30—A brief description of the apparatus for recording 
acceleration is as follows: 

Attached to the right front wheel is a gear which meshes 
with another, directly driving an electrical make and break 
contact. The ratio of the diameter of these two gears is such 
that the contact is made and broken five times each revolution 
of the road wheel. This making and breaking of an electrical 
circuit causes a spark to jump through a strip of paper fed by 
a motor attached to the main device and which is car- 
ried in the car. Upon the same strip of paper are recorded 
seconds obtained from a special clock carried in the car. Cur- 
rent for these operations is furnished by a storage battery, 
also carried in the car, but separate from its standard equip- 
ment. 

By a comparison between the holes caused by the jumping 
of the spark through the paper with the seconds recorded, cal- 
culations may be made, giving directly the average velocity 
of the car during any second. 

In addition to the foregoing there is attached to the accel- 
erator pedal an electrical contact, controlling a pen which 
records on the strip of paper the exact instant when the 
accelerator is depressed. 

Detailed Method of Operation 

31—As indicated in the rules above, the car is to be brought 
to a constant speed which must be maintained for at least 10 
sec. before the accelerator pedal is depressed—the constant 
speed being obtained by the use of the hand throttle. After 
at least 50 sec. following depression of the accelerator pedal 
the car may be brought to a stop by the use of the brakes 
and preparation made for a run in the opposite direction as 
required in the rules. 

32—Previous to any of the acceleration runs the exact 
distance traveled by the right front wheel in ten complete 
revolutions on the course shall be determined by measurement 
with a standard steel tape. 


Method of Calculation 


33—The entire calculations are based upon the assumption 
that the increment of velocity of the car is constant during 
any second. 
Reference to the following will assist in explaining how the 
results are arrived at: 
N, = number of holes (fifths of revolution of right 
front wheel) in any second. 
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Fig. 11—Six-cyl:nder. The performance of this is not as good as was ordinarily Fig. 12—Four-cylinder. In this test the en- 
found to be the case. As a matter of fact, the Six has much more effective power gine was not working well, two pistons hav- 


per pound of weight than exists in the case of the car in Fig. 3, ] 
tion is as a matter of fact less. This was due to faulty handling of the spark 








yet the accelera- ing been scored, the action therefore being 
somewhat erratic. Deceleration is fairly good 


control. It will be noticed that the acceleration curve is fairly smooth. This is with the exception that the brakes were re- 


accounted for by the fact that the carbureter and header combination is an un- 
usually effective one, leaving little to be desired in the way of flow and quality. 
The spring suspension is also very good. Cord tires were used 


N, = the number of holes (fifths of revolutions of 
right front wheel) in the previous second. 


V: = velocity in feet per second during any second. 
V, = velocity in feet per second during the previous 
second. 


Vm = velocity in m.p.h. for the same second as is re- 
ferred to by V:. 


C = constant—feet represented by 1/5 revolution of 
right front wheel. 

A = acceleration in feet per second in any second. 

T = time in seconds. 


Then V:i= WN: xX C 
Vm= V: X 0.682 
A = Vi: — V, = WW: — N,) C 


T 


34—There shall be one curve plotted showing the results 
for each series of acceleration runs and shall show the rela- 
tion between velocity in m.p.h. and time in seconds. 

35—The points forming the basis of this curve shall repre- 
sent the average velocity in m.p.h. during any second and 
shall be plotted on an ordinate midway between the beginning 
and the end of the second in question. 

36—These points shall be connected by straight lines. 

37—All curves included in the entire performance test shall 
be plotted on the same curve sheet, the form for which is a 
part of this report. 
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leased as the car reduced in speed An er- 

amination of the track afterwards showed 

absolutely no sign of excessive braking even 

though deceleration in this case was of 

greater magnitude than existed in any of the 
low gear acceleration tests 


Heavy-Oil Engine Facts 
(Continued from page 1217) 


old industry of Maine and Massachusetts. The revival, 
or rather the modernization, of the Mississippi River 
navigation has helped. Everywhere the commercial boat 
owner is to-day calling for an engine that will burn 
oil. 


Warning Being Sounded 


Yet so unsatisfactory have been the individual expe- 
riences of those who have bought the undeveloped oil 
engines rushed out from the factories to meet the call 
that a cry of warning is following fast in the spreading 
wake of the booming engine. Its first friends are now 
becoming enemies. They have not had a square deal. 
Where the revulsion will stop one cannot forecast. 
Whether it will gather such force as to overwhelm the 
whole movement one cannot foretell. Much depends on 
the industry itself. Were there the influence of a few 
good powerful firms to counteract the misdeeds of the 
greater number then the future would be clear. As it is, 
the outlook is perilous. The safe man will be he who 
waits until the industry has righted itself. The most 
successful of the foreign firms doing business here, the 
firm which has the best of all these engines, is waiting 
precisely in that way. 
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Photograph by Press Illustrating Service, Inc. 


Above are illustrated three types of tanks developed by the French army to overcome the obstructions placed in its path 
by the retreating Germans. Wire-cutting prows and creeper-type drives are features of these land battleships 
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Raising the Mean Effective Pressure 


High M.E.P. Aimed At in Airplane Engines—Large Valve Openings, 
Steep Cams and Stiff Springs Required—Com- 
parison in Automobile Practice 


By P. M. Heldt 


N order that a gasoline engine may develop the greatest 

possible horsepower per unit of cylinder displacement 

it must work at a high piston speed, and the mean 
effective pressure must be high. In automobile practice 
most attention seems to have been paid to the piston 
speed, in the endeavor to increase the output. There are, 
of course, conditions which make it impossible to carry 
the mean effective pressure very high in a pleasure car 
engine. One of these is that such an engine must operate 
absolutely quietly, which necessitates the gradual lifting 
and dropping of the valves. Another is that the engine 
must be quite flexible and run smoothly on low throttle. 
This puts limitations on the valves which can be assigned 
to the lag of inlet valve closing and the lead of exhaust 
valve opening. What mainly limits the pressure in pleas- 
ure car engines, however, is the size of the valves. Ex- 
tremely large valves are somewhat troublesome in them- 
selves, owing to cooling difficulties, and they also lead to 
bearing troubles, because the high explosion and mean 
effective pressures which they permit throw heavy loads 
upon the bearings. 


Rotation Speed of Airplane Engines 


In airplane engines the speed of rotation has as yet 
not been carried as high as in automobile racing engines. 
Conditions of propeller efficiency in the past have had 
their effect on airplane engine speed. Of course, the 
direct drive is now used only in certain special types of 
planes, but, though a reducing gear is nearly always used, 
there is an advantage in not having the gear reduction 
too great, in that the losses increase with the reduction 
ratio. Also, the airplane engines now most in demand 
are of such enormous output that the individual cylinders 
are always much larger than in automobile engines, hence 
the piston speed cannot be carried so high, owing to the 
rapid increase of reciprocating weight with cylinder dis- 
placement. 

Stock automobile engines develop a brake mean effec- 
tive pressure of 85 to 90 lb. per sq. in. at relatively low 
speed, which drops to 70-75 lb. at the speed at which the 
engine develops its maximum output. A slightly better 
showing is made by the Knight sleeve valve motors, which 
in their stock forms approach 100 lb. per sq. in. at low 
speed. In racing engines the 100 lb. mark has been 
passed, though often the horsepower figures given for 
racing engines do not inspire much confidence. There are 
some authentic figures, however. Thus we have the re- 
sults obtained in the Hudson test held last fall, which 
showed a maximum of about 106 lb. per sq. in. This 
figure was obtained not from the stock engine but from 
an engine specially adapted to high speed work by light- 
ening reciprocating parts, enlarging the valves, increasing 
their lift, etc. This figure tallies very well with that 
given for the Maybach aircraft engine recently described 
in British publications, viz., 107.4 lb. per sq. in. This 
latter engine has five valves per cylinder, located in the 
head, hence it has very liberal valve passages and a favor- 
ably shaped combustion chamber. Its compression ratio 


is 4L35:1, which is perhaps as high as the large size of 
the cylinder (6 by 7.6 in.) permits. 

Figures of 130 and 135 lb. brake mean effective pres- 
sure have occasionally been given for racing engines, and 
the former figure is now mentioned by Mr. Coatalen as 
called for in airplane engines. There is such a large gap 
between what is commonly accomplished in automobile 
work and what is claimed for these racing and airplane 
engines that one finds it difficult to credit the claims. 

Suppose we have a piston of 10 sq. in. head area and 
operating at a speed of 2000 ft. per minute. As only one 
stroke in four is effective as a power stroke, the motion 
of the piston under pressure is 500 ft. per minute. With 
a brake mean effective pressure of 135 Ib. per sg. in. and 
a mechanical efficiency of 85 per cent—which may pos- 
sibly be attained in large airplane engines—the real mean 
effective pressure will be 159 lb. per sq. in and the energy 
developed in the cylinder per minute 

10 & 159 & 500 = 79,500 ft.-lb. 

The piston displacement during the inlet strokes would 

be 


10 « 500 
144 = $4.7 cu. ft. 


Now we cannot possibly expect to fill the cylinder to 
capacity with new charge at each suction stroke. In auto- 
mobile motors, as shown by numerous tests, the volu- 
metric efficiency at the speed of maximum output is only 
about 70 per cent. At lower speed the efficiency will be 
higher and when noiseless operation is not a considera- 
tion it may be possible, by means of the free exhaust, 
rapid opening of valves, etc., to further increase this 
factor. But we can hardly expect to go beyond 85 per 
cent. In that case the air actually taken into the cylinder 
would be 

85 < 34.7 
100 


Since atmospheric air at normal temperature and pres- 
sure weighs about 0.076 lb. per cu. ft. the air taken in 
by the cylinder per minute would weigh 

29.5 & 0.076 = 2.24 lb. 
and this would burn completely 


2.24 : 
i563 0.146 lb. gasoline 
As one pound of gasoline contains about 19,000 heat 
units (B.t.u.) and as one B.t.u. has 778 ft.-lb. the energy 
value of this gasoline is 
0.146 & 19,000 « 778 = 2,160,000 ft.-lb. 
Hence the thermal efficiency would be 
795,000 & 100 
2,160,000 
on the basis of the indicated horsepower and 
36.8 < 0.85 = 31.3 per cent 
on the basis of the brake horsepower. Compared with 
the efficiencies usually obtained from automobile engines 
these results are exceedingly high. Efficiencies of this 
order are obtained with Diesel engines, in which the com- 
pression is carried at over 500 Ib. per sq. in. 


= 29.5 cu. ft. 


= 36.8 per cent 
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To increase the mean effective pressure we must get 
as much charge as possible into the cylinder, the charge 
must be of the proper proportion and certainly not too 
weak; the cooling area of the combustion chamber must 
be kept down and the charge must be ignited by a pow- 
erful spark. Translating these requirements into other 
terms, the effective valve area must be very large, the 
valves must be located in the head and the combustion 
chamber must approach a sphere in form. If these con- 
ditions are satisfied the most powerful explosion will. be 
obtained and the least energy will be lost to the cylinder 
walls. 


M. E. P. Increased with Richness of Mixture 


The explosion pressure and the mean effective pres- 
sure will increase with the richness of the mixture be- 
yond the point where there is just sufficient air to com- 
pletely burn the fuel to water vapor and carbon dioxide. 
When there is an excess of fuel there is, of course, a 
deficiency of oxygen or of air. In that case the hydrogen 
component of the fuel will burn first, to water vapor, and 
the carbon component will burn partly to carbon dioxide 
and partly to carbon monoxide. Taking 1 lb. of gasoline, 
which contains 0.837 lb. carbon and 0.163 Ib. hydrogen, 
it requires 2.216 lb. oxygen to burn the carbon and 1.302 
lb. oxygen to burn the hydrogen. Now suppose there was 
an excess of fuel of 10 per cent, that is 0.921 lb. carbon 
and 0.179 lb. hydrogen. Of the total oxygen of 3.518 lb. 
the hydrogen would now require 1.432 lb., leaving 2.076 
lb. for burning the carbon. To burn the increased 
amount of carbon to carbon dioxide would require 2.438 
Ib. oxygen and to burn it to carbon monoxide would re- 
quire 1.219 lb. This leaves 0.857 lb. of oxygen, with the 
result that 


0.857 < 100 
1.219 = 70 per cent 

of the carbon will burn to carbon dioxide and the re- 
mainder or 30 per cent to carbon raonoxide. The heat 
values of the different reactions are as follows: 

1 lb. hydrogen to water vapor...... 52,000 B.t.u. 

1 Ib. carbon to carbon dioxide...... 14,650 B.t.u. 

1 lb. carbon to carbon monoxide.... 4,400 B.t.u. 


Now in the case of complete combustion of all of the 
fuel we have for the heat generation: 


0.837 & 14,650 = 12,270 
0.163 « 52,000 = 8,470 


Total 20,740 
In the case of the incomplete combustion we have 
0.179 «& 52,000 = 9,310 
0.921 * 0.70 *& 14,650 = 12,150 
0.921 «K 30 « 4,400 -=- 1,215 
Total 22,675 


To get the net available heat in the above two cases we 
must subtract the heat units equivalent to the energy 
required to separate the gasoline into its constituents 
hydrogen and carbon, but this is only a small fraction of 
the heat liberated on combustion and does not alter the 
result that the available heat energy of a mixture con- 
taining a certain amount of air is greater if more fuel 
is present than can be completely burned by the air. Of 
course, if there is a great excess of fuel, then ignition is 
difficult and combustion is rather sluggish, with the result 
that explosion and mean effective pressures will be re- 
duced. 

It will be noticed that nothing has been said regarding 
cylinder wall cooling. The effects of this factor on the 
power are rather complex. If we could be sure of a 
given volume of charge getting into the cylinder during 
each suction stroke, then the power output would increase 
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with the wall temperature up to the point where prema- 
ture explosions set in, as less heat would be lost through 
the cylinder walls with higher wall temperature. But as 
the cylinder walls increase in temperature the charge is 
dilated more while entering the cylinder and a smaller 
quantity will get in. With an increase in cylinder wall 
temperature there arise difficulties of cooling the piston, 
and as the piston heats more than the cylinder walls, it 
may bind and cause additional friction. Finally, prema- 
ture explosions, as indicated by knocks in the engine, also 
decrease the power. Generally speaking, energetic cool- 
ing conduces to an increase in the power. 

The brake mean effective pressure will depend also on 
the mechanical efficiency, increasing with that factor. 
Mechanical efficiency is primarily dependent upon lubri- 
cation. To insure the lubricant retaining its lubricating 
qualities though subject to high temperatures, castor oil 
is much used. Probably the practice of using short 
pistons, the prime incentive for which is the desire to 
save weight, has a tendency to reduce piston friction as 
well, because there is less shearing of the film of lubricant. 
Of course, this relationship can hold only within certain 
limits, as when the piston bearing area becomes so small 
that the oil film breaks down, the friction increases again. 
A further reduction of the friction losses might be 
effected by the use of ball bearings on the crankshaft and 
camshaft, but owing to the difficulty of mounting such 
bearings on the intermediate journals of a crankshaft or 
integral camshaft they are rarely used. 

Up to slightly above 100 lb. per square inch there 
appears to be no difficulty in forcing the brake mean ef- 
fective pressure by the use of large valves, steep cams, 
stiff springs, a combustion chamber with minimum wall 
area and other generally known expedients. Beyond this 
point, however, it becomes more and more difficult to 
secure even a small increase in the m. e. p. Of course, a 
brake mean effective pressure of about 100 Ib. per sq. in. 
corresponds to a real or indicated mean effective pressure 
of about 125 lb. per sq. in., so a sharp distinction must be 
maintained between the two values. 

Although, as shown above, the use of an extra rich 
mixture permits of increasing the mean effective pres- 
sure and thus the power of the engine, this fact is of no 
advantage in airplane engines, because with an extra 
rich mixture the fuel economy is reduced, and what would 
be gained in engine weight would be lost in weight of 
fuel to be carried. 


Improved Road Cuts Car Operating Costs 
One Third 


E. COLP of San Antonio, secretary of the Texas Good 

e Roads Assn., has been making an investigation and 
actual tests to show the economy of improved highways in 
the matter of lessening the cost of operating automobiles and 
other motor vehicles. In this work he was assisted by ex- 
perts of the United States Government. 

For a basis on which to work, the post road between 
Austin and San Antonio was taken, and during the month 
of February of this year a census taken by the United 
States showed that there was a daily average of 931 cars. 

Before the road was improved it took an average of 8 
gal. of gasoline for the trip, and now this has been reduced 
to 5 gal., a saving of 3 gal. per car, which, at 22 cents (the 
price when the census was taken), means that the saving 
was 1,006,380 gal., or $221,403.60. It was necessary to esti- 
mate the saving on oil and tires, and this is $20,000 for 
the former and $127,000 for the latter, bringing the total 
saving on these three items to $368,403.60 for 1 year. 

The most astounding part of this is that the total cost of 
constructing this road was $239,800, which means that the 


saving in one year was $128,603.60 more than the cost of 
the road. 
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Theory of Air and Water Screws 


Some Elementary Notes on the Theory of Propellers—Primary 
Principles Forming Basis of Theoretical and 
Practical Investigation 


By J. Edward Schipper 


LANS have been made by the United States Govern- 
P ment to spend upward of $1,000,000,000 for vessels 
of the air and water propelled by screws. It is im- 
possible to spend that amount of money in existing plants. 
New people, new factories and new machinery are to be 
called into the war-made industry, and not the least of 
all the problems that will confront the engineering brains 
of the country will be that of manufacturing suitable and 
efficient propellers for the various craft by means of 
which Uncle Sam intends to hold his own on land and sea. 
There are certain basic principles of the screw propeller 
which hold true for both air and water. In fact, most of 
the fundamentals apply to each, but when it is consid- 
ered that the density of water is approximately 800 times 
that of air, it is natural that the same propellers which 
are the practical application of theory, would not be de- 
veloped for both purposes. As far as the fundamentals 
go, though, these propellers follow the same laws. 


Pitch and Slip 


The pitch of a screw is the height of the helix generated 
by any point on the screw during one complete revolution. 
It corresponds exactly with the pitch of a machine screw 
or a wood screw and is exactly parallel. 

When a screw is turned into a tapped thread in a piece 
of metal it advances the exact distance of its pitch in 
each revolution. When a water or air screw turns in 
either of these elements it only advances a certain per- 
centage of the pitch. The remaining amount or the dif- 
ference between the percentage traveled and the whole 
pitch or 100 per cent is known as slip. A propeller that 
advances 80 per cent of its pitch in each revolution has a 
20 per cent slip. The relation between pitch and slip is 
illustrated in Fig. 1. 

The propeller disk is the area within the circle of 
which the diameter of the propeller is a diameter. As- 
suming the propeller moved for one revolution without 
slip, in other words, traveled the entire distance of its 
pitch, this disk would generate a cylinder whose altitude 
is the pitch. If the path of any point of the propeller 
were traced on a corresponding cylinder the resulting 
curve would be a helix. If the surface of the cylinder 
were developed or rolled out upon a flat surface, the heli- 
cal line would form the hypotenuse of a right triangle 
whose base is the circumference of the cylinder and whose 
altitude is the pitch. The cylinder generated when slip 
is considered is naturally a shorter one, by the amount 
of the slip. These elementary geometrical relationships 
should be clearly in mind in considering the fundamentals 
of propeller design. 


Practical Factors 


The purpose of the propeller, whether for marine 
or air use, is to produce thrust. There are two 
kinds of thrust: static thrust, which is produced by 
the propeller when it is stationary, and dynamic thrust, 
which is produced when the propeller is moving ahead as 


on an airplane or motor boat. Dynamic thrust is what is 
desired for an airplane propeller and the factors which 
influence the thrust produced are the characteristics of 
the propeller as made up by the diameter, pitch, and blade 
area, and, second, the characteristics of the engine as 
determined by its rotative speed. For any given air- 
plane or boat these factors will influence propeller de- 
sign. A propeller which is too large or has too great 
a pitch will overload the engine and will not permit it 
to develop its proper rotative speed. On the other 
hand, a propeller which has not sufficient diameter or pitch 
will permit the engine to race because the load is not 
sufficient, and the result is that the propeller is apt to 
fail through centrifugal force. 

In determining the diameter of a propeller, whether for 
airplanes or motor boats, structural conditions must be 
taken into account as well as the theoretical result. On 
airplanes the tendency has been to increase the diameter, 
and while previously aerial propellers have been as small 
as 4 ft. in diameter, at present it is rare that one of less 
than 6 or 8 ft. is used. 

The most efficient propeller is one that will produce the 
greatest number of pounds thrust for a given horsepower 
of the engine. In general, the larger diameter propeller 
is more efficient than the smaller one. Chas. B. Hayward, 
in his instruction paper entitled The Aerial Propeller, 
cites tests which show how the efficiency drops off with 
the diameter from as high as 50 lb. thrust per horse- 
power to as low as 6 lb. per horsepower. 

There are structural disadvantages in propellers of 
large diameter running at slow speeds, and there are also 
engine difficulties to be met with. The high speed air- 
plane engine develops its power at high rotative speeds of 
the crankshaft. On the other hand, the large diameter 
and large pitch propellers, such as those used in the old 
Farman machines which were noted for their high ef- 
ficiency, turned at the slow speed of 450 r.p.m., which 
of course would be altogether unsuited to the modern en- 
gine. It is therefore necessary to adopt a propeller with 
considerably less efficiency running at a much higher 
speed. Probably the average modern airplane propeller 
does not develop much over 8 to 10 lb. thrust per horse- 
power, although it is both theoretically and practically 
possible to get seven or eight times this efficiency out of 
the propeller. 


Peripheral Speed a Limiting Factor 


It is quite easy to see that another limiting factor on 
propeller design is its peripheral speed. When this be- 
gins to get above 50,000 ft. per min., it takes the best 
possible material to withstand the stresses, and, contrary 
to most other structural parts, wood seems to work cut 
better than even the finest metal structural materials. 

One of the reasons why the aerial propeller is more ef- 
ficient than the marine propeller is because the larger 
diameters can be used in airplane work. In marine en- 
gineering the propeller is rarely over 75 per cent effi- 
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cient, whereas in air practice it is possible to reach 85 
per cent. It is impossible to use larger diameters in ma- 
rine work because of the limitations due to the strength 
of materials. Take, for instance, an 8-ft. propeller 
in air use and compare it with what would be the result 
if a propeller of this diameter were used for marine pur- 
poses to transmit the same amount of power. No mate- 
rial known to science would withstand the stresses of 
such a propeller in the water. The reaction would be di- 
rectly in proportion to the density of the fluid, and 
hence would be 800 times greater in the water than in the 
air. 


Inefficiency of Air Travel 


When the necessity for using high speed motors is con- 
sidered, the comparative inefficiency of air travel becomes 
evident. It was shown by Langley that 1 hp. if properly 
applied, could carry a weight of 200 lb. at a speed of 40 
m.p.h. This is so far beyond practical results that it does 
not seem to be even within the bounds of theory. 

With the conflicting factors of propeller efficiency and 
engine possibilities to contend with, it is not surprising 
that propeller design is eventually a compromise. Certain 
empirical formule which are part theory and part expe- 
rience are more of an aid in determining what the best 
propeller for a given airplane or motor boat shall be than 
pure theory could ever become. This is true because of 
the great number of variable factors. Such factors as 
the pitch-diameter ratio and the ratio of area of the 
propeller to the area of the total wetted surface in a ves- 
sel are known largely by experience. On high speed 
motor boats these ratios will be different than they would 
be on slow-going ocean vessels, and experience in design 
gives an approximation of what the proper ratio to use 
for any given case will be. On some of the hydroplanes 
ratios of 1 to 2 for diameter pitch are not uncommon. 
Such a propeller is used on the 20-ft. hydroplane as the 
Jay Dee Ess, which has a wheel having 18 in. diameter 
and 36 in. pitch running at 1600 r._p.m. On heavier boats 
the ratio is closer to 1 to 1.2. 

Lanchester, in his work entitled The Flying Machine 
from An Engineering Standpoint, states the use of em- 
pirical material as follows: 

“As an alternative and purely empirical basis of treat- 
ment, we may fall back on our experience in marine pro- 
pulsion. There is a practical rule which appears to be 


THE AUTOMOBILE 


June 28, 1917 


commonly adhered to in the design of marine propellers 
for sea-going craft of moderate speed. The area of the 
propeller-disk is approximately 1 per cent of the total 
wetted surface. This rule has been found by the author 
to represent a rough average of the practice in various 
cases, but whether or not it is an accepted rule I do not 
know. Let us take the case of a flying-machine involv- 
ing, say, a thrust of 200 lb. at 80 ft. per second; at this 
speed the frictional air-resistance will be approximately 
0.035 lb. per sq. ft. of surface (0.07 lb. per sq. ft. of 
lamina, i. e., double surface) ; thus the resistance of the 
machine is approximately represented by 6000 sq. ft. 
wetted surface, and, following the rule given in the case 
of water, the area of the propeller-disk should be 60 sq. 
ft.; this corresponds to a propeller diameter of about 9 ft. 
In an actual machine of about this size the propeller is 
commonly about 7 to 8 ft. in diameter, which, taking 
everything into account, is in substantial agreement. The 
propeller employed in flight is of necessity (from consid- 
erations of the speed revolution of the engine) of finer 
pitch than that of best efficiency. Under these conditions 
theory shows that the correct diameter is less than that 
of the propeller of best diameter pitch ratio, such as is 
employed by the naval architect.” 


Method of Construction 


Because the blade of a _ propeller is helical in 
shape and must be very closely correct to de- 
velop its highest efficiency, the construction of the 
blade requires a high degree of mechanical skill. Aero- 


nautical engineers consider the blade of a propeller as 
nothing more than a special form of airplane so shaped 
that it will travel in a helical path. For this reason the 
blades are made so that they will conform to the stream- 
lines of a plane traveling in that manner. Propeller blades 
are concave in order that they will cut into the air and 
create the least possible amount of disturbance. It is 
general practice to make these blades of wood, although 
metal and canvas covered frames have been experimented 
with to a large extent. 

The general method of making the airplane propeller 
blade is to glue together a number of blocks or boards and 
then cutting the propeller to the desired lines by cutting 
away the remaining wood. In glueing these planks to- 
gether, care is taken that sufficient material is left on each 
side of the glued section to bring the remaining block to 
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Fig. 3—Diagram showing how a propeller is constructed. The wood blocks are glued together and the sections cut down from them 
as indicated 
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Fig. 1—Graphic illustration showing the meaning of pitch, slip 
and diameter 


the required form. 


This is done by means of moulds 


which are fitted to the propeller sections at definite inter- 


vals apart along the length of the blade. 


The depth to 


which the blades are cut is checked by means of these 
moulds or templates and the materials first cut away with 
tools, then scraped with a rasp, and finally with sand- 
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Fig. 2—Diagram showing developed travel 
propeller blade, both theoretical and actual 








of a point of a 


paper, until the entire surface becomes smooth with the 
correct amount of curvature at each point. 

While the aerial and marine propellers are subjects of 
the deepest mathematical research, the above outlined 
fundamentals will designate the basic principles about 


which the theory of the subject is woven. 


Some of the 


works dealing with this subject which are recognized as 
treating it from an authoritative standpoint are: 

Aerial Propeller, by Charles Hayward; The Flying Ma- 
chine from an Engineering Standpoint, by F. W. Lan- 
chester; Air-Screws, by M. A. S. Riach; and The Art of 
Aviation, by R. W. A. Brewer. 


Successful Motor Boat Propeller Diameter, Pitch and Engine Speed | 


Name of Boat 
Syd 

Mi Lady 
Quansett 
Awawego 
Jay Dee Ess 
Fame 
Nancy 
Shadow III 
Get There 
Paeronia 
San Toy III 
Echo III 
Blue Hen 
Limited 
Polly 
Raccoon 
Rosemary 
B&B 
Hyepus 
Viking 
Watch Your Step 
Nancy C II 
Edamena II 


Size 
30x9x3 
30x5’6” 
reer 
vo 


384x8’6” 


48/10”"x12'5"x5’9” 
58x10'6”x24’ 
7x26 

39x6x2 
30’x8’x30” 
30x6/8"x4'2” 
20x6 
29’x7’x30” 
50x10 

40x9 
29/11"x4 34’ 
28x74 

35x74 

37x9 
35x6'4” 
45x10x3’4” 


Warrior and Way- 


farer 
Baby Davis 
Sabot 
Tonie 
Pomander 
Maconta 
Gosumore 
Wakonda 
Mouser I 


Oklahoma 
Banslee 
Anita 
Wawona 
Elizabeth II 
Romany 
Ny mph 
Empire 
Virginian 
Swannanoa 
Mariedee 


Cenuscan II 
Kingfisher 
Marguerite II 
Spendthrift 
Marguart 
Flashlight 
Aurilla Hart II 
Mouser II 
The Whee 
Countess 
Dispatch 
Sun Dog 
Alene 
Redrah 
Toxaway 
Helianthus 
Drowse 
Bobolink 
Roatter 
Verhoo 
Silhouette 


45x10x3’4” 
20x53” 
48x10x30 
26x66” 
43x8’9”x2’ 
35x4x10 
62 

47x12 
35x6 


28x6 
5x20 
35x8 
61x13’6” 
28x6 
50x10 
35x7’4”x30” 
35x6’6”"x2 
30x6’4” 
38x76” 
49x13’6” 


60’x10’10”x3’ 
40’ 
31'6”x6’9” 
38’x9’6”"x20’ 
40’x9’x3’ 

35’ 


00 
43x7’'6"x28” 
40x9x36 
40x8’6"x2’5” 
45 

36x9 

26’ 
35x8’3”x30 
26x6 
64x13’6” 


38x6 
30x6 


30’6”x8’x2’3” 


Type and size of Propeller 


Engine Speed 


Col. Architect 23x26 3-blade 1400 
20x32 3-blade 1300 
Col. Ailsa Craig 26x32 1000 
Col. Rocket 22x22 1000 
3-blade Hyde 18x36 1600 
Columbian 3-blade 22x20 1440-1450 
Col. Architect 18x26 1250 
Herreshoff 4-blade 32x47 900 
23x30 3-blade Columbian 1260-1300 
Hyde 20x24 1200 
Architects 22x26 3-blade 1225 
Columbian Elsa Craig 21x22 1100 
Ailsa Craig 21x22 3-blade 1200 
22” Columbian 1400 
20x26 Col. Architect 3-blade 

Climber 22x24 3-blade 

Col. Architect 21x28 3-blade 

18x30 Hyde 1100 
Hyde 18x24 700 
Col. Ailsa Craig 24x24 600 
22x20 Col. Rocket 1175-1225 
Columbian Architect 28x28 1275 
3-blade Columbian 21x28 1200 
3-blade 20}x26 

Architects 3-blade 18x28 1400 
26x24 3-blade Rheig 

18x27 3-blade Harthan 1225 
22x36 3-blade Columbian 1700 
20x28 Hyde 

22x27 1150 
24x22 é 1100 
20x30 Columbian Architect 1227 
20x24 Columbian 1230 
20x30 Hyde 1200 
18x28 Columbian 1500 
24x24 Type ‘“F’’ Columbian 650 
2-blade 26D 22P Kennedy & Sons 920 
18x24 Columbian Architect 1535 
25x25 3-blade Columbian 

20x26 3-blade Columbian 1280 
20x24 3-blade Hyde 1000 
19x29 Columbian Architect 1500 
20x30 1040 
21x28 Twin 700 
17x26 Columbian Architect 1500 
22x36 Columbian Rocket 

22x26 Columbian Architect 1152 
23x24 3-blade Columbian 1050-1100 
22x26 Columbian 1200 
20x20 3-blade 1425 
24x34 3-blade Columbian 530 
22x26 1200 
28x30 2-blade Columbian 1600 
26x36 Type I Columbian 1500 
24x24 3-blade 1050 
21x28 3-blade Col. Architect 1480 
26x24 Columbia 1200 
20x22 Hyde 1125 
18x20 3-blade 1650 
3-blade Columbia 250-550 
18x26 Columbia 1160 
36” 4-blade 

18x26 Col. Architect 1350 
20x30 Hyde 1200 
20x32 Architects 1410 
22x23 3-blade G. Columbian 

18x22 3-blade Columbian I 1400 


Name of Boat 


Emma 
Mauna Loa 
Hawkeye 
Vireo II 
Minnow 
Bilking 
Betty M II 
Ginger 
Henry L 
Lura A 


Water Bug 
Runaway Dot 
Elder 
Clarimere 
Slymae 
Sea Dog 
Marpessa 
Glendale 
Ishkoodah 
Elizabeth 
Oregon Kid 
— 
Ps eae, VE 
Grisette 
Bogey 
Pansy II 
Virginia 
Grumpy 
P. S. No. 6 
Islander 
Miss Savannah 
Express II 
Intruder 
Choosum 
Grosbeack 
Speeder II 
asty 
Inia III 
Loleta 
Texas 
Greyhound 
eths 
Lydia 
Wana II 


Quo Vadis 
Cossack 

Alma 
Rondenella 
Cahetis 

Reba 
Venetian Maid 
P.S.-8 


Joffre 
Agnes B 
Marian 


BAB 

Baby Marold 
Marold Jr. 
Warebeth III 
Happy Days 
Boomerang 
Elliott 

Boola 

Caddy IT 


Size 
26x54} 
55’x9’6"x2’9” 
2 , 


40’x8’ 
50’x10’x24” 
35’x6’x2’6” 
32’x6’ 

30x6 

20’ 

35’x9’ 
24’x6’6” 
60’x8’x30” 

‘ 9 7, 


63’x12’x3’ 
51’x12’x3’9” 
25’x5’ 


36’x8’x2” 
« , 


30 

30’x5’6” 
39’x9’x34” 
35’x6'6” 
32’x6’ 
26’x6’x28” 
57’9"x11’6x3 
28’x6'6” 

40’ 


38’10x9 
40x9x3 
40x7 


65 
50’6”x8’6”x3’6” 
30x6’4”x14 
64x9’6”x3’3” 
30’x6’x13” 
35x6 

25x52 

52x5x9 
60x10x3 

72" 


25’x10’ 
35x6’6” 
58’ 
55x10x3 
36x12x28 
25x7x2 


35 
35x6'7"x52” 
35’ 
53x11'6"x2’6” 


30x5 
32x6'5"x2’6” 
40x8’9”x30” 


Type and Size of Propeller 


18x30 Hyde 

23x24 Columbian 

19x37 Hyde 

16x28 Columbian Architects 
26x22 Columbian 

18x26 Columbian Architects 
24x24 3-blade Col. E 

18x28 Columbian 

18x24 Columbian 

32x28 Columbia 

18x28 Columbian Architects 
18x30 

22x26 3-blade Col. Architects 
20x25 Col. Ailsa Craig 
19x27 Harthan 


22x26 Col. Architects 
24x26 Columbian 

19x30 Col. Arch. 

20x32 Co. Speed 

22x22 

18x30 Coolidge 

22 Hyde 

20x40 Columbian 

22x26 3-blade Hyde 
19x31 Col. Architects 
20x30 Hyde 

20x30 Hyde 

22x36 Col. Rocket 
30x36 3-blade 

22x29 3-blade Columbian 
18x28 Columbian Architects 
22x26 3-blade Col. Arch. 
20x32 

18x27 Hyde 

22x22 3-blade Col. 
20x34 Ailsa Craig 

17x27 Columbia 

18x26 3-blade Hyde 
24x24 Hyde 

16x30 Columbian 

22x26 Col. Rocket 
22x22 Columbian 


22x26 

22x28 Col. Arch. 

26x26 Type “‘C” Coolidge 
26x38 3- e Columbian 


19x30 Columbian 

22x30 Columbia 

19x30 3-blade Col. Arch. 
20x33 

28x32 3-blade 1400 
18x26 Hyde 

24x27 3-blade C. N. A. 
36x36 

23x23 Col. Rocket 

22x24 Ailsa Craig 

24x22 3-blade Columbian 
32x33 P. Johnson 

34x34 3-blade Hyde Surface 
24x40 3-blade 

18x40 Hyde 

18x30 3-blade Hyde 
20x30 Col. Arch. 

23x26 3-blade 

20x28 Type E Columbian 
18}3x26 Columbian 

23x32 3-blade 


Engine Speed 
86 


600 
1375 
1200 

145 


500 
1150-1200 


ee 


t 
it 
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Sunbeam-Coatalen Eighteen-Cylinder Airplane Engine 





Side view of 475 brake hp., eighteen-cylinder, water-cooled overhead-valve Sunbeam- 


Coatalen aircraft engine, Broad Arrow form. 


In this arrangement three rows, each of 


six cylinders, are fitted on a crankcase, which is a one-piece casting with the nose piece. 
There are six carbureters on this machine, each serving a block of three cylinders. 





Magneto end view of 475 brake hp., eighteen-cylinder, 
water-cooled overhead-valve Sunbeam-Coatalen aircraft 
engine of the Broad Arrow form. In this model siz 
magnetos are contained in patent water-tight casings 
and furnish two independent sparks through the medium 
of two independent K.L.G. plugs. Light weight re- 
quirements render ignition a problem 


Propeller end view of the Broad Arrow type for 475 

brake hp., eighteen-cylinder, water-cooled, overhead- 

valve Sunbeam-Coatalen aircraft engine. In this form 

three rows, each of six cylinders, are set on a common 

crankcase, the connecting-rods of the pistons in the 

side sets of cylinders being linked to the master con- 
necting-rod of the center set 
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Sunbeam-Coatalen Aircraft Engines 


Prominent British Factory Turns Out Engines for 
Airplanes in Six, Twelve and Eighteen Cylinder Types 


IRPLANE engines have constantly grown in power 
Aes the beginning of the war, and cylinder numbers 

have increased until now the V-type engine has been 
succeeded by the W-type. An engine with no less than 
eighteen cylinders, and developing 475 hp., is now being 
built by the Sunbeam Co. of Wolverhampton, England, from 
designs of the company’s engineer, Louis Coatalen. It sup- 
plements a six-cylinder and a twelve-cylinder design pre- 
viously manufactured. 

In all the types of engines the crankcase and nose piece 
are cast in one, resulting in a saving in weight and pro- 
portionately greater rigidity. Another point concerns the 
absence of flywheels. The engine base is a dry sump in com- 
bination with a compound pump at the bottom. Every ex- 
ample of this series of Sunbeam- 
Coatalen aircraft engines has 
overhead valves—two inlet and 
two exhaust valves per cylinder— 
with the spark plug set in prac- 
tically the ideal position. The se- 
ries of views illustrates the ver- 
tical, narrow type of engine; the 
V-form; and the broad arrow type 
wherein three rows, each of six 
cylinders, are set on a common 
crankcase. In this water-cooled 
series the gasoline and oil con- 
sumption are notably low, as is 
the weight per horsepower, par- 
ticularly in face of the handicap 
under which British manufactur- 
ers have to work nowadays ow- 
ing to the relative unreliability 
of magnetos. 





Half Dozen Magnetos 


Thus, in regard to the eighteen- 
cylinder overhead valve Sunbeam- 
Coatalen aircraft engine of 475 
brake hp., there are no fewer 
than half a dozen magnetos. 
Each magneto is inclosed. Two 
sparks are furnished to each cyl- 
inder from independent magnetos. 
On this engine there are also no 
fewer than six carbureters. Short- 
ness of crankshaft, and therefore 
of engine length, and absence of 
vibration are achieved by the 
linking of the connecting-rods. 
Those concerned with three cylin- 
ders in the broad arrow forma- 
tion work on one crankpin, the 
outer rods being linked to the 
central master one. In conse- 
quence of this arrangement, the 
piston travel in the case of the 
central row of cylinders is 160 
mm., while the stroke of the pis- 
tons of the cylinders set on either 
side is in each case 168 mm. In- 
asmuch as each set of six cylin- 
ders is completely balanced in it- 
self, this difference in stroke does 
not affect the balance of the en- 
gine as a whole. 

The duplicate ignition scheme 


also applies to the twelve-cylinder of V-form. 









350 brake hp. Sunbeam-Coatalen overhead valve aircraft en- 
gine type. It is distinguishable, incidentally, by the passage 
formed through the center of each induction pipe for the 
sparking plug in the center cylinder of each block of three. 
In this, as in the eighteen-cylinder and the six-cylinder types, 
there are two camshafts for each set of cylinders. These 
camshafts are lubricated by low pressure and are operated 
through a train of inclosed spur wheels at the magneto end 
of the machine. 

The six-cylinder, 170 brake-hp. vertical type employs the 
same general principles, including the detail that each car- 
bureter serves gas to a group of three cylinders only. It will 
be observed that this engine presents notably little head re- 
sistance, being, suitable for multi-engined aircraft. 
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Above—Side view of the 170 brake hp. six-cylinder overhead-valve Sunbeam- 
Coatalen aircraft engine for multi-engine machines. Lower—Side view of the 
350 brake hp. twelve-cylinder overhead valve Sunbeam-Coatalen aircraft engine 
All photographs on these pages have been passed by the censor. 
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Woods Dual Power Analyzed 


Simplicity of Control an Important Feature—Special High-Speed 234 by 4-in. 
Engine Used in Connection with 48-Volt, 60-Amp. Compound- 
Wound Dynamotor and 24-Cell Battery, 


and electric power plant are not a new thing, and 

some years ago a special committee of the Metropol- 
itan section of the Society of Automobile Engineers made a 
report on the history of the gas-electric car. There appears, 
however, to be a very wide range of possibilities in the ar- 
rangement of the control of such vehicles, and the prob- 
lem is one that taxes the ingenuity of designers. 

Evidently the control must be as simple to handle as that 
of a gasoline car, yet it must enable the driver to employ 
both the engine and the electric power plant to best ad- 
vantage under all conditions of driving. A most interesting 
arrangement of the control is found on the new Woods Dual 
Power car, manufactured by the Woods Motor Vehicle Co., 
Chicago, which was recently shown for the first time in 
New York. 


A UTOMOBILES propelled by a combination gasoline 


Power Plant Specifications 


The power plant consists of a four-cylinder Continental 
2% by 4-in. gasoline engine, a magnetic clutch of Cutler- 
Hammer make, a General Electric compound-wound dyna- 
motor rated at 48 volts and 60 amp., and a special Exide 
plate battery of 24 cells, with a capacity of 115 amp. hr., 
based on a 5-hr. discharge rate. The engine is of special 
design, with three-bearing crankshaft, light reciprocating 
parts, and adapted to high-speed operation. Lubrication is 
by pump feed direct to the main bearings and by spray to 
the other parts. Gasoline is carried in a seamless tank of 
8-gal. eapacity, secured to the forward side of the dash- 
board. Ignition is by the Atwater Kent K-2 system, with 
automatic timing control. Current for ignition, for which 
an insignificant amount is required, is taken from the 
three end cells of one tray of the battery. The ignition cur- 
rent is turned on and off by means of a lock switch on the 
steering post. Thermo-syphon circulation of the cooling 
water is employed, the water being circulated through a 
tubular radiator. 

Engine, clutch and dynamotor are combined into a unit 
from which the power is transmitted direct to the rear axle 
without passing through a variable gear. Two universal 
joints are incorporated in the propeller shaft. The final 
drive is by a Baush undermounted worm gear having a re- 
duction ratio of 8.25 to 1, the worm having four leads and the 
wheel thirty-three teeth. While the engine has a formula 
rating of only 12.5 hp., it develops 25 hp. at 2600 r.p.m. 

The car is started as an electric vehicle, with the engine at 
rest. As the electric machine is of the compound wound 
type, the starting characteristics are somewhat different 
from those of the ordinary electric vehicle, yet it starts off 
absolutely without jar. A starting resistance is first con- 
nected in series with the motor, and this is automatically cut 
out of circuit after the car has attained a certain speed. 
The starting controller, or the control panel as it is called, 
and the reversing switch are located under the driver’s seat, 
and there is a shunt field control rheostat under the foot- 
board. 

The magnetic clutch is of the plate variety, and is com- 
bined with the flywheel. An electric coil is set into a re- 
cess formed in the flywheel rim, and when emergized the 
clutch plate is drawn against the flywheel rim by the mag- 
netic force produced. The clutch plate is faced with as- 
bestos fabric, and the clutch therefore cannot be injured 
by slipping. 

There are two finger levers on the steering wheel. 
outer of these controls the field rheostat. 


The 
When this lever is 


at the top of the wheel, all of the field resistance is in cir- 
cuit, and the car runs at maximum speed. The inner finger 
lever controls the clutch circuit and the throttle. When the 
car is standing, both finger levers are near the bottom of 
the sector, and moving these levers forward has the effect, 
while the car is in operation, of increasing the speed. In 
this respect the control is similar to that of a gasoline car. 
The first slight movement of the inner finger lever opens the 
throttle; continued movement of this lever closes the circuit 
of the magnetic clutch, which operates on full battery voltage, 
except when the car is being reversed, when the clutch is 
free. The throttle valve continues to open until the top- 
most position of the finger lever is reached. That the car 
runs at maximum speed when all of the resistance of the 
rheostat is in circuit is due to the fact that the field is then 
weak, and even at high speed the voltage generated will be 
less than that of the battery, hence the electric power plant 
will not be a drag on the engine, but, on the contrary, de- 
velop power and assist the gasoline engine to propel the 
car. 

The main switch in the control panel, which connects the 
electric machine to the battery, is not operated directly or 
mechanically by the driver, but through the intermediary of 
a solenoid. For the sake of absolute safety, so that the 
power can be shut off under all circumstances, there are 
three breaks in the circuit of this solenoid. In starting 
the car, this circuit is closed by the first motion of the outer 
finger lever, which acts on the specially-designed switch on 
top of the field rheostat under the footboard. Another 
switch in the solenoid circuit is connected with the right- 
hand pedal pad. This is normally closed, but can be opened 
by pressing on the heel piece of the pad. Finally the cir- 
cuit is controlled by the lock switch on the steering column, 
which also controls the ignition circuit. 


Starting Resistance Cut Out Automatically 


An interesting feature is incorporated in the control panel 
whereby the starting resistance is cut out of circuit auto- 
matically at the proper time. In addition to the main switch, 
there is a secondary switch which is located under the main 
switch. The purpose of this secondary switch is to short- 
circuit the starting resistance when the vehicle has attained 
such a speed and the conditions of traction resistance are 
such that the armature current has dropped down to about 
175 amp. In order to accomplish this, the secondary switch 
is operated by means of a differential electro magnet. It 
is held in the open position by a series wound magnet through 
which the main current of the motor passes, and it is closed 
by a shunt-wound magnet. At the moment of starting from 
rest, the motor draws a heavy current from the battery, 
which may be as high as 400 amp. This naturally makes 
the series magnet very strong, and the secondary switch is 
held firmly in the open position, although the shunt-wound 
magnet tends to close it. As the vehicle picks up speed the 
current drawn by the electric motor quickly decreases in 
value, and as it passes the 175-amp. mark the shunt-wound 
magnet overpowers the series magnet, and the secondary 
switch closes, cutting out the starting resistance. 

This balance in magnets, and the amount of resistance, 
have been determined for the best operation under driving 
conditions ordinarily met. In order to provide great power 
under adverse conditions, as, for instance, in a start on a 
hill, through sand, mud, etc., a kick-in button is placed di- 
rectly behind the driver’s right heel. This closes the sec- 
ondary switch instantly, without waiting for automatic ac- 
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tion, and provides greater power than could well be used 
normally. This type of switch has been used for a number 
of years for starting electric elevators, and has merely the 
added feature of a foot control. 

Adjacent to the main and secondary switches is located 
a reversing switch, by means of which the armature leads of 
the generator are reversed, so as to permit of backing the 
car by electric power only. There is an interlocking mechan- 
ism between the right-hand control pedal and the reverse 
switch, so arranged that the reversing switch cannot be 
operated unless the right-hand control pedal is pressed for- 
ward until the brake is applied. Therefore, to reverse, the 
right-hand pedal is first pushed forward, then the reverse 
lever is depressed with the left foot, and then the right- 
hand pedal is allowed to come back, whereupon the car be- 
gins to move slowly backward, depending, of course, upon 
the position of the outer finger lever controlling the field 
rheostat. 


Method of Starting Car 


The method of starting the car is as follows: First the 
lock switch on the steering column is turned to the “on” 
position, whereby the main switch operating solenoid cir- 
cuit is closed at this point and the ignition current turned 
on. Next the outer finger lever is moved a short distance 
up on the steering wheel sector, whereby the circuit of the 
main switch solenoid is completed. The car then starts un- 
der electric power. To start up the engine it is only neces- 
sary to slightly move the inner finger lever up or forward. 
The very first motion of this lever opens the throttle slightly, 
and continued motion of the lever closes the clutch circuit 
and causes the clutch to take hold and the engine to start 
up. The energy required for starting the engine is partly 
withdrawn from the car, and a slight slowing down is no- 
ticeable when the clutch takes hold. Further motion of the 
inner finger lever opens the throttle wider and slightly in- 
creases the speed of the car. A more pronounced effect on 
the speed of the car is produced by the outer finger lever, 
which, as it is advanced, cuts resistance into the field circuit 
and therefore either reduces the drag due to battery charg- 
ing or increases the assistance given the engine by the elec- 
tric motor, as the case may be. The inner finger lever, of 
course, controls the power developed by the engine. 

It is also possible to run the car on the gasoline engine 
alone, with the electric machine entirely disconnected from the 
battery, and, therefore, neither generating charging current 
nor taking current from the battery. To this end it is only 
necessary to press down on the heel piece of the right-hand 
pedal, when the main switch will be opened and the battery 
cut off. The armature of the dynamotor is, of course, turn- 
ing at the same speed as the engine, and current for the 
shunt field and for the magnetic clutch, which latter is con- 
nected in parallel with the shunt field, is still being gener- 
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ated. When the speed of the engine and generator drops 
below a certain value, the generated voltage drops too low to 
hold the clutch in, and the car will then stop. The speed 
at which the clutch opens is somewhat above the minimum 
speed of the engine and the latter will keep on running, 
though it is then throttled down so much and it is balanced 
so nicely that its running is hardly perceptible. 


Left Pedal for Emergencies 


The pedal on the left is an emergency pedal and serves 
to open the main switch solenoid circuit, the ignition circuit, 
and the armature circuit in the reverse switch, and to apply 
the mechanical brake. This pedal, like the right-hand one, 
is provided with a swiveled pad, which in this instance is 
used to operate a ratchet to set the mechanical brake by. 

One of the effects of using a shunt-wound dynamotor for 
the operation of the car is that a so-called dynamic braking 
action is obtained automatically. The voltages or electric 
pressures of the dynamotor and the battery are constantly 
balanced against each other. That of the battery is sub- 
stantially constant, while the voltage of the generator goes 
up and down with the engine speed and can also be regu- 
lated by means of the field rheostat. If the voltage of the 
battery is greater than that of the dynamotor, the latter 
acts as a motor and assists the gasoline engine in propelling 
the car. On the other hand, if the voltage of the battery is 
less than that of the dynamotor the latter acts as a generator 
and the battery may be considered to produce a certain 
braking effect. This braking effect can be increased by cut- 
ting out resistance in the field circuit. This is done by 
means of the right-hand pedal, which when moved a slight 
distance forward, produces dynamic braking, and when 
pushed forward all the way applies the mechanical brake 
A very advantageous feature of the dynamic braking action 
is that the energy stored up in the car, instead of being 
wasted in heating and wearing the brake bands, is trans- 
formed into electric energy and stored in the battery. This 
is sometimes referred to as recuperative action. Dynamic 
braking is a convenience and an economy in descending long 
grades, when the outer finger lever may be set to hold back 
the car speed as desired, the use of the mechanical brake 
being unnecessary. 

Charge and discharge currents of the battery are indi- 
cated by a so-called center zero instrument on the dash- 
board, which is combined with a gravity meter showing the 
state of charge of the battery. The ammeter has a discharge 
scale up to 120 amp. and a charge scale up to 60 amp. The 
gravity meter is really an ampere-hour meter which is cali- 
brated to indicate the specific gravity of the battery, which 
latter rises and falls with the charge in the battery. The 
dial of this instrument is divided into three zones, the two 
end zones, referred to as danger zones, being red, and the 
center zone, referred to as the normal operating zone, white. 
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Pian view of Woods Dual Power car, showing compact grouping of gasoline engine, electric dynamotor and other units 
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Owners are instructed to so operate their cars as to keep the 
battery in a state of charge corresponding to the central, 
normal zone. The red zone on the left, which is the dis- 
charged or sulphating zone, extends from about 1.160 to 
1.190 specific gravity, and the fully charged or gassing zone 
on the right extends from about 1.260 to 1.280 specific 
gravity. 

One of the advantages of the dual power system is that 
it permits of comparatively rapid acceleration with even a 
small engine. As soon as the engine is started, both the 
gasoline engine and the electric machine pull together to 
accelerate the car, and inasmuch as the torque of the elec- 
tric motor at low speeds is considerable, the accelerating 
power of the two motors combined is great. 

Another feature that should make the dual power car 
attractive to purchasers is that the engine is non-stalling. 
This, of course, applies only when both the gasoline engine 
and electric machine are working, which they really always 
are. Running on the gasoline engine alone is a possibility, 
but has no practical advantages. High fuel economy is 
claimed on the ground that the engine is always running 
closer to its full capacity than in a gasoline car, conse- 
quently the effective compression pressure and the fuel 
economy are higher. There is, of course, a loss on that part 
of the power which is converted to electric power, but this is 
only a fraction of that generated by the engine. 

The battery is arranged in two trays which are located 
under the seat and the rear hood. They can be easily with- 
drawn from the vehicle by merely lifting the rear hood and 
pulling them out. 


Sides of Inverted U Section 


The chassis has pressed steel side members of inverted 
U section instead of the usual channel section, and the mem- 
bers of the frame are welded together by the oxy-acetylene 
process. The front springs are half elliptic and the rear 
springs of the cantilever type. The front axle is a one-piece 
drop forging of I section. The rear axle is of the three- 
quarter floating type and comprises axle tubes of swedged 
steel tubing which are flanged on the inner end and bolted 
to the driving gear housing. Internal expanding brakes 
act on drums on the rear wheels. The shafts for operating 
these brakes are mounted in self-lubricating bearings in 
brackets secured to the axle housing. 

The wheelbase is 124 in. and the tread is standard. Ar- 
tillery wood wheels are fitted, carrying 35 by 4%-in. cord 
tires. 

The electric lights are operated from the main battery 
and, therefore, are of the high voltage type. Sixty-volt 
bulbs are used in the headlights, and 30-volt bulbs connected 
in series in the dimmer lights. A relay is mounted in a dash 
compartment and automatically reduces the lamp voltage 
when it exceeds 52 volts, as will sometimes happen under 
conditions of heavy charging. In this same compartment on 
the dash are located the fuse blocks, and a set of extra fuses 
in a holder convenient to the fuse block. 

The body is of aluminum panel construction and of coupé 
design. It has very wide doors, the glass windows of which 
may be lowered by means of a handy crank mechanism. 
The front and rear windows may also be opened. 

The car is trimmed in black and white whip cord, though 
leather trimming is optional. It is painted either blue or 
green, with the wheels in light straw color. The equipment 
includes a combined gravity meter and ammeter, a speed- 
ometer with trip odometer attachment, a gasoline gage and 
a robe rail. The light switches are mounted on the steering 
post and the warning signal switch is on top of the steering 
wheel. A compartment under the rear hood affords space 
for an extra tire casing or demountable rim, while the tire 
pump, jack, and tools are carried in a compartment back of 
the driver. The headlights are equipped with auxiliary 
bulbs for dimming as already mentioned. A special adjust- 
able rain vision windshield and a rear vision mirror com- 
plete the standard equipment. A speed of 20 m.p.h. is ob- 
tained running on the battery alone, and about 35 m.p.h. 
when the engine is operating. 

As described, the car sells for $2,950. 
is offered at the following rates: 
covers, $25; demountable rims, $25. 


Extra equipment 
Wire wheels, $25; slip 
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Pittsfield Brings Out Airplane 
Type Spark Plug 


IRPLANE work calls for special construction of spark 

plugs, owing to the high compression used in the engines 
and the fact that they’ are operated on open throttle prac- 
tically all the time, thus causing a great deal of heat to be 
developed. The Pittsfield Spark Coil Co., Pittsfield, Mass., 
has just brought out the airplane type plug illustrated here- 
with. The core C is built up of mica washers, and has 
square shoulders. As mica washers of different sizes may 
be used, and accurate machining, such as is necessary with 
conical clamping surfaces, is not required, the plug can be 
produced economically. The square shoulders of the core 
afford two gasket seats, and when the core is clamped in 
the shell by means of check nut E, it is accurately centered 
and a tight joint is formed. This construction also makes 
a shorter plug than where conical fits are used, thus im- 
proving the heat radiation through the stem. The lower 
end of the shell is provided with a baffle plate O, which tends 
to keep the oil away from the mica. There are perforations 
L in this baffle plate to prevent burnt gases being pocketed 
behind the baffle plate and preigniting the new charge. This 
construction also brings the firing point out into the firing 
chamber of the engine, and has all the other advantages of 
a closed end plug. The stem P is made of brass or cop- 
per, on account of their superior heat conductivity, and the 
electrode J is swedged in to the bottom of the stem, as shown 
at K, in a secure manner. 

The shell is finned, as shown at G, to provide greater heat 
radiating surface. There is also a fin F at the top of the 
stem, to increase the radiation of heat from the stem and 
electrode. The top of this finned portion is slightly counter- 
sunk, and the stem is riveted into same, thereby reducing the 
possibility of leakage past the threads on the stem. This 
finned portion is necked at A to take a slip terminal. 

In building up the core a small section of washers I is 
built up before the mica insulating tube D is placed on. This 
construction gives a better support to section I. Baffle plate 
O is bored out to allow the electrode J to pass through, and 
the clearance between baffle plate and electrode is made 
larger than the width of the gap between the firing points, 
so that there is no danger of the spark jumping from the 
electrode to the baffle plate. 

This plug will be furnished either with or without the 
finned portion, to meet individual requirements. The manu- 
facturers lay special stress upon the simplicity of con- 
struction and upon the method of clamping, which is claimed 
to make the plug absolutely gastight. 





Pittsfield airplane type spark plug which has mica insulation 
throughout. Note ribbed body 
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4.219.246 Automobiles in Worl 


Census of Carsand Trucks By N. A. M. Indicates 
That United States Had 84 Per Cent on Jan. 1, 
1917—Room for 51,981,967 More Motor Vehicles 


By Donald McLeod Lay 


SUMMARY BY PRINCIPAL GEOGRAPHICAL DIVISIONS 


Potential 
Cars in Use Full Parity Market Out- 


Division Jan. 1, 1917 with U. S. A. side U. S. A. 
ET I oid a nit bin g aoe ersidk eae 3,500,000 3,500,000 = ..eoes. 
Canada and other North America 118,086 295,413 200,425 
Mexico and Central America..... 5.744 710,100 29,785 
ae 39,188 1,900,000 239,950 
RR rye 11,394 301,000 27,200 
EE: Ube doe OCcna seas ea aa es 437,558 15,583,300 2,408,860 
Ca Scan pha iad nig acer dhnlacs Siia erases ho te 27,758 28,876,300 372,675 
DE oc otk oi aaa raae ak wane ea 24,178 4,513,700 100,675 
Australasia and Oceania......... 55,340 521,300 238,000 








vec cncnee needa Peewee 4,219,246 56,201,213 3,617,570 
HERE were 4,219,246 automobiles and motor trucks in 
use throughout the world on Jan. 1, 1917, according to 

an automobile census of all countries made by the National 
Assn. of Manufacturers. Of these, 3,541,738, or 84 per cent, 
were in the United States, as recorded in the annual statis- 
tical review of THE AUTOMOBILE. Basing possible markets in 
foreign lands on the same population ratio as obtained in 
this country at the beginning of this year, the total field for 
motor vehicles in the world is 56,201,213, or 51,981,967 more 
that were in use on Jan. 1. The information compiled by the 
association follows: 

One automobile to every thirty people; every sixth family 
able to ride in its own automobile is the status of the United 
States at the beginning of 1917 in the use of self-propelled 
passenger vehicles, based on the registration on Jan. 1, 1917, 
of 3,500,000 automobiles for 103,000,000 of population—if 
evenly distributed. 

If the people of the United States can encourage the de- 
velopment of the automobile industry to this extent, to what 
degree may the manufacturer of this vehicle look to the 
peoples of other lands for support? An attempt at an ap- 
proximation to an answer to this question is made herewith. 

In the third column of the tables on the opposite page is 
given from the best sources available an estimate of the num- 
ber of automobiles in use throughout the world at a given time 
—the beginning of the present year, 1917. In the last column 
the endeavor has been to indicate what reasonably may be 
considered the potential market or automobile buying pos- 
sibilities of all countries under normal commercial conditions, 
or conditions prevailing before the great war. As far as 
practicable the figures have been confined to passenger cars. 

In estimating the number of cars in use where registration 
or other official data were not available, the figures are based 
on production and import and export statistics and the arbi- 
trary assumption that the life of a car is from 5 to 6 years. 

The potential market is predicated in part on the possibil- 
ities of sale were the same intensive selling campaign con- 
ducted in all countries and the same facilities for buying and 
at the same prices as prevail in the United States. 

On Jan. 1, 1917, the number of automobiles and motor 
trucks registered in the United States was 3,541,738 or one 
for every twenty-nine persons in the country, accepting our 
population as being in round numbers 103,000,000. Records 
are not available from all States showing separately the 
number of commercial cars registered, but making a fair 
allowance for these (which are still a small percentage of the 
whole), would leave enough passenger vehicles to allow one 
to every thirty-one of the people. 

The tables have been compiled from many sources of in- 
formation: American and foreign government statistics, 
trade journals, consular reports, communication with corre- 


spondents abroad, interviews with business men of many 
countries; in fact, every available medium has been diligently 
studied for a long time in order to bring the results as near 
to the date, Jan. 1, 1917, arbitrarily taken, as practicable. 
But it must be manifest to every economist, statistician, 
manufacturer, and incidental student, that to get from all the 
countries and subdivisions as well as the colonies of every 
land in the world, precise statements of the number of pleas- 
ure cars in actual use on one and the same day, is—humanly 
speaking—an impossibility. 


Possibilities Compared with Actualities 


The column headed Full Parity with U. S. A. contains 
figures that are derived by working out this proportion: as 
the population of the United States of America in December, 
1916 (103,000,000), is to the population of the given country, 
taken from the latest census or official estimate, so is the 
number of cars in use in the United States on Jan. 1, 
1917 (in round numbers 3,500,000), to the number that 
would be in use in the given country were the distribution of 
cars on exactly the same parity: that is, a car to every 
thirty of population. 

The total, over 56,000,000 cars, is, of course, in the realm of 
imagination. To give Asia—wherein natural and economic 
conditions combine to reduce greatly the present buying 
capacity of the people as compared with those of citizens of 
the United States—the same proportion as this country would 
be called a wild dream. The figures are given as being rea- 
sonably sure to interest those who are concerned in the manu- 
facture of motor vehicles. After all, is such an estimate really 
such a ridiculous figment of a wild imagination as it may 
seem? Who in the United States would have done otherwise 
than put the same stamp of condemnation upon the man that, 
in A. D. 1900, had prophesied an automobile census for this 
country of over three and a half million cars in 1917? The 
word “impossible” should be used very cautiously in appli- 
cation to any branch of commerce or manufacture—even that 
which seems to be actually insignificant—when discussing its 
potentialities. 


World’s Proximate Capacity 


In the effort to arrive at the potential purchasing capacity 
of a given country, absolutely arbitrary ratios have been used. 
For example: for Canada, it is assumed that the financiat 
ability of the people, physical condition of the country and 
economic requirements of the inhabitants enable them, and 
eventually will induce or require them, to utilize at least one 
car to every two in the States; in the crowded provinces of 
central China, in the western districts of that land and in 
Tibet, the ratio is one to 10,000, while in far away New 
Zealand conditions may fairly be considered to warrant the 
buying of automobiles to a larger degree than even in this 
country. . 


Bases of Potential Capacity Estimate 


When attempting to fix this ratio of potential purchasing 
capacity, a number of factors have been carefully considered. 
The physical nature: to assume that Tibet, or Northern 
Siberia, or the African Sahara, or Patagonia is likely to be a 
potential market for automobiles, is extremely hazardous, to 
say the least. Then the physical development of the country 
has been measured very closely: where there are roads over 
which the automobile can travel readily, or if it is feasible te 
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build such roads, naturally the potential capacity is greater 
than in lands traversed by the Himalyas or the Andes, or cut 
up and impeded by deltas like those of the Amazon, or the 
Yellow River, China. The social development of the people 
is another crucial test.’ It is manifestly absurd to think of 
automobile development among the Samoyeds of Central and 
Northern Siberia, the natives of Arabia, or the Congo negroes, 
upon the same scale as in France. Purchasing power finally 
comes to be measured by the individual and community 
purses. There are, in the United States, easily 10,000 people 
who can buy and run an automobile to one who can do so 
in China. This disparity is probably the greatest, yet it will 
be readily discernible in other parts of the world, in differing 
degrees, by all careful students. As the cheapest make of 
cars are improved and their prices still further lowered, it is 
needless to say their use in territories which are now reason- 
ably styled “impossible” will expand rapidly. Then, too, the 
second-hand and third-hand automobile has not yet found its 
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way into remote districts abroad; when it does so, as it is 
sure to do, the potential purchasing capacity of many coun- 
tries now thought negligible will be well worth considering. 

The investigations upon which this report and these tables 
are based, brought out conspicuously the fact that already the 
automobile has established itself in lands which would not 
have been considered a very few years ago. It is probably 
surprising to many of those who are actually in the business, 
to find Iceland credited with ten cars, the Congo with 100; the 
Kameruns with ten, Eritrea with four, Turkish possessions in 
Asia with (probably) 100, the islands of the Pacific with 
nearly 150. These are merely a few of the straws which show 
how the automobile wind is blowing. 

The two columns headed Estimated Number of Cars Jan. 1, 
1917, and Potential Market should not be considered as being 
results of mathematical precision: they are chiefly estimates 
and as such should be considered suggestive, not accurately 
informative. 


Automobile Census of World, Including Population and Possible Market 


NORTH AMERICA 
er Num. Full Parity 


er of Cars, with Potential 
Country Population = 1, 1917 U.S.A. Market 
British: 
SORTAUGES ook ccwscecc 21,000 Sakae: 713 100 
2 See 8,500,000 118,000 290,000 200,000 
Newfoundland ...... 52,000 86 1,800 300 
Danish: 

CHPOOMIMMNG o.0064.0 00-00 85,000 5: Sipmeceis 2,900 25 
Sane 15,502,000 4,500 527,000 25,000 
United States .....escce 103,000,000 3,500,000 3,500,000 sialetneiare 


CENTRAL AMERICA 


British Honduras ...... 41,000 13 1,400 35 
3. hea 420,000 150 14,000 1,000 
COMAROTIRIG. 6 ccccccccvecces 2,119,165 250 72,000 2,000 
See ee 566,017 80 20,000 200 
IOICRROMUR 6nccccccccccs 600,000 20 20,000 100 
eee 341,090 106 11,600 350 
Panama Canal Zone.... 62,000 500 2,100 500 
Co er rere 1,226,000 125 42°000 600 
SOUTH AMERICA 
Po a te 9,000,000 21, “— 306,000 100,000 

SAPS SS erin pee 2,267,935 $0,000 500 
nerd SR ree ere ae 24, 000, 000 43: 000 816,000 100,000 

ritish: 

RT ee eee eae 309,938 178 10,500 500 
a ne 3,600,000 2,600 122,000 12,000 
CAM 55d aicqsdearOe worse 5,472,604 600 186,000 6,000 
Dutch: 

Guiana (Surinam).... 86,000 50 3,000 100 
OT See ae 1,500,000 250 51,000 800 
French: 

IN ai erin oicvae rasetenatnle 50,000 15 1,600 50 
er Ee 850,000 35 29,000 1,000 
ae eee 4,500,000 500 153,000 3,000 
MIP cs acie wake cee 1,400,000 1,565 48,000 12,000 
PEL. kao cwwwinanaoe 2,764,241 1,300 94,000 4,000 

WEST INDIES 
American: 

POrto RICO «..ccsecees 1,185,000 2,362 40,000 6,000 
British: 

LY, 176,000 125 6,000 500 

NR. yb o-0's.s'0'u-- annie 883,000 800 30,000 2,000 

5 ee ree 358,000 325 12,000 1,000 

REET 359,000 175 12,000 500 
SNS in ahem kedhieeias <9 ee 2,467,883 7,000 84,000 15,000 
Dominican Republic ... 710,000 200 24,000 1,000 
Dutch: 

RIOEONE x ccavesesaon 33,400 100 11,000 200 
2. ear ee eee 412,700 250 14,000 500 
eee 2,000,000 57 68,000 500 

EUROPE* 

Austria-Hungary ...... 49,882,331 16,356 1,695,000 120,000 
Azores—Madeira Islands 412,390 100 14/000 200 
ee aera 7,571,387 14,708 277,000 50,000 
Ee ee 4,752,997 1,000 162,000 6,000 
a eee 2,775,075 4,000 94,000 13,000 
UO =e es 85,188 10 2,900 100 
ore 39,601,509 96,434 1,346,000 450,000 
ie 64,925,993 75,839 2,206,000 600,000 
Gibraltar and Malta. 246.570 45 8,400 60 
MN ccctasaar tote abieematars 4,821,300 500 164,000 2,500 
eae eee 36,120,118 22,531 1,228,000 100,000 
Netherlands, The ...... 6,339,705 7,000 215,000 30,000 
Lo eee eee 2,391,782 1,484 81,000 3,000 
TT Tn 5,545,595 2,888 188,000 9,000 
DIN iit-5:5.iaaiek sre 0 7,508,009 500 255,000 10,000 
Russia (in Europe)..... 146,686,600 27,913 5,000,000 250,000 
EE ae 1,503,511 Sonealens 51,000 x 

I ilo ra'sar Sorel yiaswracers-aeiate 19,556,384 6,000 665,000 35,000 
NN o o.nlda Saieied Bierwereis 5,679,607 5,000 193,000 15,000 
ey 3,877,210 5,000 132,000 12,000 
Turkey (in Europe)..... 1,891,000 250 64,000 2,000 
United Kingdom ....... 45,370, 530 150,000 1,542,000 700,000 





*In the belligerent countries of Europe it is fair to assume that 
the number of passenger cars in use on Jan. 1, 1917, would have 
been much larger than appear in the table had peace prevailed. In 
the United Kingdom at least one hundred thousand more cars were 
registered a year or more ago than are given in the table. 





ASIA 
Estimated Num- Full Parity 
ber of Cars, with Potential 
Country Population Jan. 1. 1917 U.S.A. Market 
Poe Ns : ee 204,000 500 
MD aici cisintwcars Sauter 250,000 Saati 8,500 25 
British Possessions and 
Protectorates: 
Aden and dependencies 58,000 a eieaeiiors 2,000 100 
Borneo (Br. North)... 280,000 12 9,500 100 
British India and De- 
pendencies: 
British Provinces. . .245,069,542 9,000 8,328,000 150,000 
Native States and 
ee 71,000,000 eumamnee 2,300,000 40,000 
Baluchistan .......... 835,000 ee 28,000 1,000 
Fedar’ed Malay States. 1,036,000 | 35,000 1,500 
Malay Protec’d States. 900,000 2,000 31,000 500 
Straits Settlem’ts, The 779,977 27,000 2,000 
ee rae 4,261,000 2,200 145,000 7,000 
SEE itueescuescu sc 274,000 10 9,300 500 
REN, (ot ths <an55 a diorerer seine pete 1,200 10,896,000 25,000 
Dutch East Indies...... 38,000,000 8,200 1,300,000 35,000 
French Indo-China ..... 17, 000, aoe 500 578,000 10,000 
Hongkong and Kowloon "457, 7000 120 16,000 1,000 
RO Or eee 53,700,000 1,800 1,825,000 15,000 
Chosen (Korea)....... 15,509,000 85 527,000 1,500 
Taiwan (Formosa).... 3,600,000 Haatncis - 122,000 250 
REE eee Qo?!) aa 170,000 500 
BE, eid. bass wisintesnwes nis 9,500,000 Giareiprace 323,000 6,000 
Russian Asia: 
Siberia and Steppes... 1% 000,000 478,000 30,000 
Trans-Caucasia ...... 500, 000 255,000 20,000 
Se ee ? 540,000 1,000 256,000 5,000 
eee pf es Boe | | 42,000 0 
a eran 6,000 L 22,000 600 
EES ae nenner 8, 300" 000 1,531 277,000 7,000 
Turkey in Asia: 
Arabia (ex. Aden)... 1,050,000 | 38,000 500 
Armenia & Kurdistan. 2,470,000 84,000 300 
are 10,200,000 } 100 347,000 7,000 
Mesopotamia ......... 2,000,000 | 68,000 1,000 
SS ree anes A 3,675,000 lL 125,000 3,000 
AFRICA 
Be 10,000,000 16 340,000 100 
Belgian Kongo ......... 15,000,000 100 510,000 1,000 
British: 
fo ge | 10,125,200 600 344,000 5,000 
West AMICON «2.2060. 20,053,656 200 681,000 5,000 
BN 5 alana e 6 ecaiesa Oeernis 12,566,000 800 408,000 4,000 
pO ee 377,000 538 13,000 1,000 
Somaliland Protecto’te 300,000 iisbai 10,200 50 
South Africa (Rho- 
I BUF y xi5:oaeees 2,304,350 350 78,000 10,000 
Union of S. Africa.... 5,973,000 14,000 202,000 50,000 
French: 
ee 5,070,000 4,811 172,000 10,000 
I oid oo win vase ee 9,000,000 eee 306,000 1,000 
bi re 10,710,000 102 364,000 1,000 
Madagascar .......... i.) ae 111,000 500 
Somali Coast ....... i, ae 7,200 50 
eee 1,800,000 300 61,200 2,000 
German: 
a 7,700,000 50 262,000 3,000 
aaa 2,540,000 10 86,000 1,000 
OMI, oo.o.c ev wcercces 1,032,000 ates 35,000 500 
Southwest Africa .... WE | eet we 3,206 100 
Italian: 
I x inssisciwre catoowe-s 450,000 4 15,300 100 
Somaliland ng re 13,600 25 
Tripoli, ete. .. 530,000 1,500 18,000 2,000 
Morocco ....... .. 5,000,000 623 170,000 2,500 
eee 8,207,000 50 279,000 500 
EE. Sisicco PaleweiSebAlen 705,768 130 24,000 250 


AUSTRALASIA AND OCEANIA 
American Possessions: 


MI ex acc krartaave nana 215,741 4,640 7,300 10,000 
Philippine Islands .... 8,834,187 3,700 300,000 8,000 
British Possessions: 
Commonwealth of 
| ee 5,149,000 32,000 175,000 175,000 


New Zealand ......... 1,162,000 15,000 39,000 45,000 
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Teagle Inductor Magneto 


Cleveland Concern Enters Ignition Field with Novel Magneto 
Specially Designed for Truck and Tractor Work 


dustry at present, more than ordinary interest attaches 

to the announcement of the Teagle Co. of Cleveland re- 
garding the introduction of the new Teagle magneto. This 
magneto is specially designed for use on truck and tractor 
engines, and differs radically in structure and principle of 
operation from the conventional type. Every feature in- 
volved is said to have been thoroughly tried out by experi- 
enced ignition engineers. Up to the present several models 
have been developed for both four and six-cylinder engines, 
of both the fixed and variable spark types. An impulse 
starter can be attached to any model. 

The Teagle magneto, as already stated, is of the inductor 
type, which means that the coils in which the current is 
induced are stationary, and the revolving part or rotor con- 
sists merely of a block of laminated steel. Instead of horse- 
shoe magnets, as always used in the conventional type of 
magneto, the Teagle magneto employs straight bar magnets, 
which are carefully ground and securely clamped to top and 
bottom yokes. The bottom yoke forms a pole piece extending 
nearly half way around the rotor tunnel, while the top yoke 
has two poles, one carrying the windings or coils, and the 
other serving as a magnetic by-pass. The magnetic circuit 
is shown diagrammatically in the two accompanying sketches. 
In one the rotor pole is shown opposite the pole of a top 
yoke which carries the windings or coils, and with the 
rotor in this position, the maximum flux passes through the 
coils. In the other sketch the rotor is shown opposite the 
end of the magnetic by-pass, and in this position all of the 
magnetic flux passes through the by-pass and none through 
the coils. As the rotor has two poles, the flux through 
the coils passes through a maximum and a minimum twice 
during every revolution of the rotor. 


[« view of the conditions prevailing in the magneto in- 





Above—Teagle magneto with distributor and breaker cover at 
right. Below—Laminated armature which carries no winding 
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Teagle magneto 
with magnets re- 
moved, showing 
stationary winding 





As all coils and current carrying parts are stationary, 
there are no slip rings or brushes, except the brush in the 
distributor. The distributor gears, of bronze and _ steel, 
are of ample dimensions, and in connection with the rotat- 
ing member of the current distributor, are carried in steel 
and bronze bearings, the sleeve of which is cast integral with 
the front die casting. The base and top yokes are made 
of special electric gray iron, and are tied to the die-cast end 
plates by screws. They are located in place by dowel pins. 
The field structure is bored and ground as a unit, thus in- 
suring accurate alignment of bearings and pole faces. The 
stationary coil, condenser and laminated pole piece are as- 
sembled as a unit and mounted integral with the top 
yoke. 


Circuit Breaker Readily Accessible 


One of the illustrations shows the construction of the cir- 
cuit breaker. This and the distributor, which are the only 
parts requiring occasional attention, are both readily ac- 
cessible for cleaning or adjustment. All of the electrical 
connections are thoroughly protected by insulating material, 
and excess voltage strains are obviated by an inclosed safety 
gap, which, although visible and readily accessible, is claimed 
to be absolutely fool proof. 

The Teagle magneto gives two sparks per revolution. The 
spark characteristics are said to be such as to insure very 
effective ignition, the current rising suddenly to substan- 
tially its maximum value at the beginning, and being well 
sustained. One feature that distinguishes the spark ob- 
tained from the Teagle from that obtained from other mag- 
netos is that it passes through the gap of the spark plugs 
always in the same direction. That is to say, the same 
part of the spark plug is always positive. 
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Flux diagrams of Teagle magneto, showing use of magnetic 
by-pass 
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High-Speed Engines Gain for 


Marine Work 


War Requirements Greatly Increase Demand for Fast Power Craft — 
Standardization a Growing Factor—Recent Accomplishments 


By J. Edward Schipper 





Thirty-five-foot Government barge used on 


IGH-SPEED marine engines for 
H small boat work have been gaining 

a prominence which has made a 
knowledge of their fundamentals a mat- 
ter of necessity for automotive engineers. 
Owing to the great number of submarine 
destroyers, known as “swatters,” which 
the Government is having built in whole 
or in part in every available plant, fac- 
tories which hitherto have never touched 
marine work are engaged in turning out 
parts of engines or hulls. The necessity 
for a coast patrol of small boats has fur- 
ther increased the demand for high- 
speed marine engines, and also an ever- 
growing factor is the increasing popular- 
ity of fast motor boats among private 
users. 


Blercks or 5! in. by 634 in. Sterlings 


It is interesting to study the character- 
istics of the engines used in some of the 
latest successful high-speed boats, both of 
the displacement and hydroplane type, 
for the purpose of noting the general 
characteristics and requirements of mo- 
tor boat engines. This branch of the auto- 
motive field is gaining in importance 
every day, and the recent step of the Na- 
tional Assn, of Boat and Engine Mfrs. 
in taking over all the S. A. E. standards 
which would apply to marine work will 
be but another factor in the develop- 
ment of the field. 

One of the first considerations in a 
study of the smaller type of marine 
engines is the fact that the engine does 
not stand alone to as great an extent 


all battleships, most of which are equipped with either six-cylinder 6 in. by 6 In. Van 


as it does in automobile work. Prac- 
tically the same power plant can be 
used in the average passenger car as 
in the average truck, with only minor 
variations. The engines for fast motor 
boats have a different set of conditions 
to work against. The shape of the hull 
and the speed at which the boat is de- 
signed to travel, as well as the varying 
factors of the propeller, all enter into the 
determination of what is the best engine 
to use. We have not as yet come down to 
standardized motor boats. There are no 
factories turning out a standard model 
with a standard engine and a standard 
propeller wheel in quantities which would 
be recognized as such by a factory in the 
automobile industry, for instance. It 
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Above—Van Blerck power plant with eight 6 by 6-in. cylinders, used in Hand’s Countess. 


Below—Engine used in 40-ft. 


Government barge. 


These are six-cylinder, 6 by 6-in. 


Van Blercks 


might almost be said that every boat is 
an individually designed proposition with 
the power plant fitted afterward in ac- 
cordance with the desire of owner or 
builder. The boat and the engine are not 
produced by the same factories, except in 
rare instances, and this lack of standardi- 
zation must be borne in mind when re- 
viewing the engines used in some of the 
boats which have become prominent in 
high-speed work in late years. 


Boat Speeds Increasing 


Boat speeds have been increasing every 
year, and this is due not only to develop- 
ment of the engines used to operate them, 
but also to the improvement in hull de- 
sign and in the knowledge of propellers. 

Analyzing the hydroplane engine we 
find that the highest speed type it is pos- 
sible to use for marine work is incor- 
porated into these hulls. The hydroplane 
is the racing machine of the motor boat 
field, It is so designed that when moving 
forward the shape of the hull exerts a 
lifting influence on the boat, thereby de- 
creasing the displacement and reducing 
the wetted surface of the boat with a 
corresponding diminishment of skin re- 
sistance. 

The proportion of engine power to boat 
weight is so high in these crafts that 
they are not suitable for ordinary cruis- 
ing work any more than the racing auto- 
mobile would be suitable for touring. 
They are solely speed creations, and nat- 
urally we find in the engines the same 
speed developments that are found in the 
machines used on the speedways. 


Overhead Valves for Racing Hydros 


The overhead valve action is supreme, 
but owing to the greater capacity of the 
hull and the fact that there are no 300 
cu. in. limitations, as we find in automo- 


bile racing, the engines are much larger. 
Naturally, another reason is that it takes 
a greater amount of power to drive even 
a hydroplane across the water than it 
does a racing automobile, not only be- 
cause of the fluid in which it operates, 
but also on account of the limitations of 
screw propellers. Instead of speeds of 
3000 r.p.m., which would be impossible 
owing to the cavitation which would be 
produced in a marine propeller, we find 
that even in the fastest boats the engine 
speed does not exceed 1700 r.p.m. There- 
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fore, it naturally takes a higher displace- 
ment to produce the same developed 
horsepower. 

Fast displacement boats have such a 
variety of uses and purposes that 
they offer a wide field for high-speed ma- 
rine engines of all types, Some typical 
examples of high-speed displacement 
boats are torpedoboat destroyers, ex- 
press cruisers, runabouts, Government 
barges, and submarine chasers or swat- 
ters. The lengths of the displacement 
boats, even of the highest speed type, 
are considerably in excess of the racing 
hydroplanes. For example: Miss Minne- 
apolis and Miss Miami, probably the two 
fastest hydroplanes afloat, have lengths, 
respectively, of 20 ft. and 22 ft. The fast 
express cruisers, or displacement boats, 
such as Hand’s. Countess and Sophia 
II, are 40 ft. long. The Marycel is also 
40'ft., and Raven III and Shadow III, 
two well-known’ displacement speed 
boats, are 50 ft. long. The Government 
barge used as a high-speed tender is 35 
ft. long. 


Maximum Speed 67.9 M.P.H. 


Probably the maximum speed to be re- 
corded in a motor boat was made on April 
21, 1917, by Miss Miami, which is stated 
as 67.9 m.p.h. for 1 mile, and an aver- 
age of 66.5 m.p.h. for 4 miles over a 
measured course of 1 mile at Miami 
Beach. If this speed is allowed as of- 
ficial it creates a new record. The pres- 
ent standing record for motor boats was 
made by Miss Miami in September, 1916, 
at Detroit, when a speed of 61.083 statute 
m.p.h. was attained. These are hydro- 
plane types of boats and represent the 
highest development of racing hull de- 
sign. 

The engine in Miss Miami which, if the 
record is allowed to stand, is the fastest 
motor boat afloat, is a Curtiss V twelve- 
cylinder type, with the cylinders at 60 
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Illustrating the crankcase construction and the valve action of the patrol Duesenberg 
engine used in the S. P. 54 
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Left—intake side of the Sterling engine such as used in the Miss Minneapolis and Sophia II. Right—Exhaust side of the Sterling 
engine such as used in the Miss Minneapolis and Sophia Il 
















re) 


: / 








Crankcase which really forms the power plant backbone of the Miss Minneapolis, one of 
the fastest hydroplanes afloat. This is equipped with a Sterling engine 


deg. The bore and stroke are 5 by 7 in., 
and there are two valves per cylinder, 
and four Zenith carbureters for the en- 
gine. Ignition is furnished by two Dixie 
magnetos. The engine has aluminum 
crankcase and aluminum pistons. It is 
water cooled and pressure lubricated. 
The engine is rated at 250 hp, at 1400 
r.p.m. The pressure lubrication is worked 
out on a complete force feed basis. The 
pressure is directly through to the wrist- 
pin by means of a tube fastened to the 
web of the connecting-rod by means of 
riveted clips. There are two plunger 
suction pumps driven off the camshaft. 
The cooling pumps are also double and 
are driven off the crankshaft. They are 
centrifugal type, and one set of gears 





takes care of all auxiliary drives. The 
waterjackets are monel metal, brazed on. 

The pistons have two eccentric rings 
above the wristpin bearing. The pin 
bearing is in the aluminum piston, with 
the wristpin clamped in the rod and held 
in place by means of a set screw. The 
crankshaft is alloy steel with seven bear- 
ings and having six throws. The rods 
are single ended and set side by side on 
the crankshaft. They are chrome vana- 
dium steel. 

The valve action is overhead with 
rocker arms and push rods. There is a 
single seven-bearing camshaft, and these 
act directly on the overhead valves, The 
valve action is illustrated in the accom- 
panying drawing. 


Above—Power plant of the Marycel. This is an eight-cylinder Duesenberg having a bore 
and stroke of 6% in. by 73% in., and developing from 275 to 400 hp. Below—Exhaust side 
of the Duesenberg power plant in the Marycel 


An idea of the size of a motor of this 
type, which has a displacement of 137.44 
cu. in. for each cylinder and a total of 
1649.28 cu. in. for all twelve, may be 
given when it is stated that the overall 
length is 84.5 in.; the width at the top 
of the cylinder, 34% in.; the height above 
the center line of the crankshaft, 24% 
in., and the depth, 15 in. 

The boat is a single-step hydroplane 
having a length of 22 ft. and a beam of 
6 ft. 10 in. A noteworthy fact is that 
the engine is practically one-third the 
length of the boat. The details of the pro- 
peller of this boat, as is generally the 
case with the high-speed racing hydro- 
planes, has been kept secret. 


Miss Minneapolis Sterling Equipped 


Miss Minneapolis, which established 
the record last September in Detroit by 
making 53.116 knots, or 61.08 m.p.h., is 
of course a hydroplane type of boat. She 
is equipped with a eight-cylinder Sterling 
racing motor having a 5% in. bore and 
6% in. stroke, developing in the neigh- 
borhood of 250 hp. This engine won the 
gold cup of the American Power Boat 
Assn. for 6 successive years for the hy- 
droplane type of boat. 

In 1915 the Miss Detroit, a 25-ft. hy- 
dro, built by the C. C. Smith Boat & En- 
gine Co., Algonac, Mich., and owned by a 
syndicate of Detroit citizens, covered a 
half mile course at the Chicago carnival 
at the rate of 56.25 m.p.h. Other notable 
boats in which this engine has been in- 
corporated are Tech, Jr., a 20-ft. single 
step hydroplane owned by Col. T. Cole- 
man du Pont; which made a speed of 
54.46 m.p.h., and Barnacle II, a 50-mile 
hydro, owned by Charles N, Steele, of 
Chicago. This boat was the winner of 
the Panama-Pacific International Expo- 
sition Regatta, San Francisco, 1915. 


Cylinder Overhead Valve Type 


This engine develops its 250 hp. at 1700 
r.p.m. The eight vertical cylinders are 
overhead valve type, cast in pairs and 
made from special analysis semi-steel. 
The upper base is a one-piece casting of 
manganese bronze, having the axis of the 
crankshaft above the dividing line of the 
crankcase. The main bearings are sup- 
ported in a form of truss on which the 
Sterling company has patents. This con- 
struction carries the crankshaft in the 
upper part of the crankcase. The sup- 
porting bearings are removable and can 
be taken through hand hole plates on 
each side. The lower part of the crank- 
case is a one-piece aluminum casting 
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Left—Miss Minneapolis—1916 champion. Official speed better than 63 m.p.h. 
Designed and built by C. C. Smith Boat & Engine Co., Algonac, Mich. 
Cari G. Fisher, Indianapolis, parent of the Indianapolis speedway. 


day at average of 30.1 m.p.h. 


which supports the upper case, the thrust 
bearing, the clutch and reversing mechan- 
ism. 

The pistons are of hard gray iron with 
phosphor bronze bushings for the piston 
pin. The connecting-rods are I-beams 
forged from 0.35 carbon steel, annealed 
and heat-treated. The crankshaft is a 
drop forging of chrome nickel steel, hav- 
ing an elastic limit of 120,000 lb, per 
sq.in. The diameter is 2% in. The fly- 
wheel is carried on the forward end of 
the engine and bolted to a flange on the 
crankshaft. It is a gray iron casting, 
machine finished all over. 

The camshaft is nickel steel. It is 
driven from a set of timing gears housed 
in the end of the crankcase, and the cams 
act directly upon ground push rods 
which operate in bronze guides. Valves 
are tungsten steel. 

Gear Type Pressure Pump 

Ignition is by double two-spark mag- 
neto, cooling by centrifugal pump, and 
lubrication by means of a hollow crank- 
shaft, force feed, in combination with a 
modified splash system. The pressure 
pump is a gear type made of bronze. 
The weight of this engine, including the 
reverse gear, is 1450 lb., and its price 
with full equipment is $3,000. 

Sophia II is powered with a Model F, 
eight-cylinder, 200 hp. Sterling engine, 
having a bore of 5% in. and a stroke of 
6% in. She is of the type known as ex- 
press cruiser, and measures 40 ft. 5 in. 
long by 9 ft. 2 in. beam, and 3-ft. draft. 
She was the 1916 winner of the South 
Jersey Express Cruiser Championship, 
attaining a speed of 30 m.p.h. 

Runabouts of the displacement type 
having no cabin accommodations and 
hence much less wind resistance, attain 
speeds considerably higher than this. 
The speed of 30 m.p.h. for express cruis- 
ers is about that attained by the win- 
ners during the last season. 

The Champion Countess 

Another good example is Hand’s Coun- 
tess, which won the 1916 express cruiser 
championship and the Block Island race. 
This was also a 30 m.p.h. boat. 

The engine equipment in the Countess 
is a Van Blerck eight-cylinder, 6 by 6. The 
Sterling engine used in the Sophia II is a 
Model F high-speed type, ranging from 
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Powered with Model R 225-250 hp. Sterling racing motor. 
Right—Shadow III, 50 ft. by 9 ft. express cruiser, owned by 
Created world’s record at Miami Regatta by winning race on third 
This boat is pqwered by a pair of eight-cylinder Speedway motors developing in excess of 200 hp. 





Speedway eight-cylinder 534 in. by 7 in. engine used in the Shadow III, the fast displace- 
ment boat illustrated above 


—1200 to 1400 r.p.m. A great many of 
the express cruisers for volunteer patrol 
boats are using engines of this type. It 
is a eight-cylinder design with all parts 
inclosed. The cylinders are vertical and 
cast in pairs. 

One of the features of this engine is 
the unusually large bearings, the main 
bearings being 5 in. long at the ends, 
with the intermediate bearings 4 in. long. 
The connecting-rod bearings are 2% in. 
in diameter and 3% in. long, With this 
bearing equipment and the comparatively 
low bearing speeds in marine practice as 
compared with automobile design, it will 
be seen that bearing trouble should be 
correspondingly lower. The diameter of 
the crankshaft is 2% in. The shaft is 
counterweighted, with the counterweights 
located in the bearings. Some of the 
specifications of this model Sterling en- 
gine are as follows: 

Cylinders, T-head of semi-steel; up- 
per crankcase, manganese bronze; lower 
case, either gray iron or aluminum al- 
loy; pistons, semi-steel; lubrication by 
pressure through crankshaft and electric 
starter; generator, storage battery and 
high-tension magneto included with reg- 
ular equipment. 


Van Blerck Engine 


The Van Blerck engine used with 
Hand’s Countess, which, as stated, is a 
square type 6 by 6, eight-cylinder verti- 
cal design, develops 205 hp. at 1400 r.p.m. 


The cylinders are T-head of gray iron, 
containing approximately 10 per cent 
steel. They are cast in pairs. The up- 
per half of the crankcase carries the 
crankshaft and is of material designed to 
maintain the alignment of the engine, 
owing to the fact that it supports the 
crankshaft. This construction also per- 
mits of a ready inspection of the interior 
motor parts without removing the foun- 
dation bolts of the engine. A feature 
of the Van Blerck engine is the fact that 
the cams are forged integrally with the 
camshaft. It has been general practice 
in motor boat work to use the built-up 
camshaft. These shafts are 1 1/16 in. 
in diameter and supported by bearings 
between each pair of cylinders. 


Worm Gear Integral with Camshaft 


The worm gear driving the main oil 
delivery pump is forged solidly on the 
camshaft and cut before being hardened. 
The pistons and rings are semi-steel cast- 
ings, machined and ground to dimensions. 
The pistons and rods are both of extra 
length to reduce the side thrust over the 
greatest possible area. The rings are 
3/16 in. in width, 

Electric lighting and starting is fur- 
nished on the engine, a Leece-Neville sys- 
tem being employed. This is a two-unit 
starter and engages with the flywheel by 
means of a Bendix gear. 

The Van Blerck engines are notable also 
for the fact that they are of standardized 
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design, whether they are bought in four, 
six or eight cylinder units. The same 
cylinder blocks are used, and the number 
required are mounted on the crankcase. 

The same type of engine as is used in 
the Hand’s Countess is also employed for 
the Government barge, except that it has 
six cylinders, 6 by 6. The Sterling en- 
gine is also used on some of these barges, 
in which case a six-cylinder, 5% by 6% 
in. model, is used. The bureau propellers 
indicated in the tabulation were designed 
by Captain Dyson, of the Bureau of 
Steam Engineering, Washington, 

Raven III and Shadow III are the fast- 
est boats. They are 50 ft. long, 9 ft. 
beam, and 8 ft. 6 in. draft. Both of these 
were equipped with eight-cylinder Speed- 
way engines, 5% in. bore and 7 in. stroke. 
The engines are L-head vertical types. 
The cylinders are cast in pairs, with in- 
tegral heads and water jackets. The en- 
gine frame is a one- 
piece casting, with 
large hand holes 
having the cylinder 
bolting flange near 
the center of the 
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Engine room of the S. P. 54, one of the submarine swatters on patrol duty on the 


One of the naval reserve patrol squadron, which was formerly the Bonita. It is com- 

manded by her owner, Herman Oelrichs, who turned her over to the naval reserve at 

the time war was declared. It is equipped with two eight-cylinder patrol Duesenberg 
engines developing 350 hp. each 








Curtiss engine used In Miss Miami, the hydroplane which is said to have established a 
new speed mark at Miami Beach 


Atlantic Coast 


piston travel. On the after end of the 
engine frame is a cast gear cover which 
contains outboard bearings for the cam 
and auxiliary shaft gears for the pur- 
pose of eliminating overhung gears. The 
water pump, electric generator and mag- 
neto are on the side of the frame, and 
there are also provisions made for driv- 
ing a slow speed bilge pump and a 
whistle pump. 

The pistons are cast iron, fitted with 
four rings and with tubular steel case- 
hardened wristpins. The crankshaft is 
hollow and 3% per cent nickel steel, with 
a diameter of 2% in., finished all over 
and ground at the bearings and pins. 
Both the inlet and exhaust valves are 
alike. They are taper seated, with nickel 
steel heads and machine steel stems, me- 
chanically operated from a single crank- 
shaft. The valve operations and all the 
other valve operating mechanism is in- 
closed. The, provision made for keeping 
the gears quiet is the same as would be 
expected in automobile practice. They 
are of steel against cast iron, with extra 
wide faces and helical teeth. 

The engines in the Raven III and 
Shadow III attain a maximum of about 
1350 r.p.m. The wheel used has a di- 
ameter of 22 in. and a pitch of 32, and is 
a Columbia. It has three blades with 
approximately 180 sq. in. of developed 
area. Turning at 1350 r.p.m., the slip 
is 20 per cent. 


Marycel a Fast Runabout 


One of the most interesting of the dis- 
placement runabouts is the Marycel. This 
is 40 ft. long with 9 ft. beam, and claims 
to have the record of making the fastest 
time of any displacement runabouts. This 
is a speed of 37.7 m.p.h., which it attained 
in winning the 15-mile race for displace- 
ment runabouts at the Third Annual 


Miami Regatta this year. 


(Continued on page 1260) 
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Features of War-Truck Design 


Part I 


European Western Front Experiences Show Many Details Which Could Be 
Improved — American Specification Not Ideal* 


By Owen Thomas 


beginning of the war were mostly of the commercial type 

not especially designed for war service. This was true 
of the trucks made in Europe as well as those sent from 
America. A very small number of the so-called subsidized 
British War Office pattern had been built; the majority were 
taken out of regular commercial service. Many of them had 
been in use as omnibuses by the London General Omnibus 
Co. and the bodies were replaced by others quickly built to 
meet the emergency. Some of the European-built trucks 
were fitted with four-speed transmissions of the commercial 
type, mainly to permit the use of smaller engines and greater 
fuel economy. 

The greater part of the English and American trucks were 
divided into nineteen different makes and forty-two different 
models of widely varying design, so that the problem of pro- 
viding spare parts and maintaining the trucks in service soon 
became very great. The makers were working overtime pro- 
ducing new trucks and there was a consequent shortage of 
spare parts. 


[vee trucks used in France by the British Army at the 


Main Trouble with Minor Details 


My first study of the maintenance problem showed that 
some vehicles had been out of service from 3 to 5 months 
and that a large number of one make of American trucks, 
which was in general giving good satisfaction, were out of 
commission on account of shortage of clutch thrust collars, 
gear shifts, fan bearings and front wheels. It was soon 
evident that the majority of the troubles were not with the 
main points of design but with gear ratios and other minor 
details. 

Many trucks were too low geared on high to stand the test 
of high engine speeds in emergency and these naturally de- 
veloped engine trouble, broken crankshafts, etc. All of them 
were too high geared on low and reverse to operate success- 
fully under the bad road conditions which the German shells 
were constantly rendering worse with the co-operation of 
the heavy rains and floods. 

It must not be supposed that an ideal war truck should be 
something not adapted to general service conditions. The 
constant heavy duty under which the war truck is operated 
must produce a simpler, more reliable and more easily main- 
tained truck for use under ordinary commercial conditions. 
The war truck is generally driven by a man who has never 
driven a truck before and who probably has never even 
driven a touring car. He is recruited as a soldier and 
afterward trained as a mechanical transport driver. In the 
English army he is a private in the Army Service Corps, and 
the officer over him is also likely to be new at the truck game. 

The Army Service Corps in England deals mainly with the 
problem of feeding the men and horses of the army. The 
transporting of the food came under an Army Service Corps 
officer called the Director of Transport and Supplies, and the 
transport work by horses meant principally the addition of 
a little more forage. When the horse transport was super- 
seded by motor trucks the system still remained under the 
control of the same officer, although he had very little me- 
chanical experience. The problem gradually changed to one 
of mechanical operation, but in the English army the admin- 
istration of it is still an adjunct of the commissary. 





*Paper presented at S. A. E. summer meeting, Washington, D. C., 
June 26. 


In the French army before the war the use of motor 
vehicles was much further advanced and was part of the 
artillery command. The officers in this command were tech- 
nically trained and well equipped for the problem, but in both 
the English and French armies it was necessary to call in 
men who had had previous engineering experience in auto- 
mobile subjects. Personally I can see the need of keeping 
the mechanical transport operation and maintenance separate 
from the older departments of the army, although it might 
be possible to combine the maintenance facilities of the auto- 
mobile, auto truck and aero sections. 


Reserves Are Necessary 


The training of the army personnel in the use of me- 
chanical transport is important in order that the trucks in 
use may be properly operated and maintained. The men, 
like the trucks, need steady reinforcements and replacements 
amounting to 3 per cent per month even after the army is 
complete in the field. Besides the training of these addi- 
tional men 2 months’ reinforcements must always be avail- 
able at the advanced base, and 2 months’ reinforcements at 
the base, where they can undergo additional training until 
they are called. 

The training of a transport private or officer takes about 
3 months outside of their training as soldiers. It is necessary 
to divide the training of both into three distinct parts: First, 
the ordinary school or book knowledge of the subject in the 
Mechanical Transport School; second, driving and opera- 
tion; third, system of maintenance and repair. I am satis- 
fied that a thorough training of the personnel more than pays 
for itself in the condition of the equipment afterward, and 
that what has been found necessary in this direction should 
be given careful consideration by the United States Govern- 
ment in building up the mechanical transport division of its 
army. 

It is difficult for the average engineer and writer to com- 
pare European trucks at the front with those sent over from 
America. They are good and bad from entirely opposite 
standpoints. The European trucks for the main part were 
better designed in detail and much more refined than the 
trucks sent from America, but their parts were not nearly 
as interchangeable and it was more difficult to repair them 
on account of the hand-fitting which is an essential feature of 
the system under which they are manufactured. The parts 
of some of the American cars and trucks were interchange- 
able to an extent which was beyond the comprehension of 
the average British or French officer. 


Keeping a Stock of Spares 


To maintain trucks in the field the English army ordered 
a list of parts for every truck varying from 10 per cent of 
the total of all of the main units on the trucks in use to 100 
per cent of all nuts, bolts, carbureter floats, bearings, wash- 
ers, brake linings, gaskets, clutch facings, etc., and 200 per 
cent of all spark plugs, fan belts, hose connections, etc. 

After the trucks had been in service for some time a 
monthly list was prepared for the parts which experience 
showed were needed to maintain them in service. This list 
is known as the 3 per cent list because it contains 3 per cent 
of all main units in service and up to 100 per cent spark 
plugs, etc. A stock of these parts equal to a 6 months’ supply 
is carried at the various bases. This stock, besides being 
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added to by the regular 3 per cent monthly list, can draw in 
emergency from the reserve stocks at the base, which are 
replenished by special orders. 

While 3 per cent of the main units are allowed in an as- 
sembled condition each month, all of the separate component 
parts of these units are also carried in an additional propor- 
tion. For instance, crankshafts are an additional 3 per cent, 
bearings from 10 to 30 per cent, etc. About 2 per cent per 
month of the complete trucks in service are also replaced 
with new trucks on account of being beyond repair with new 
units or parts. 


Entire Truck Replaced in 8 Months 


If all of the above allowances for repair and replacement 
were used up in any given period and charged at the same 
rate as the parts in the original truck, it will be found that 
each original truck had been entirely replaced in value after 
about 8 months’ service. Actually, the list of replacement 
parts is always enough to maintain more than a balance, so 
that the nominal life of the truck is for a slightly longer 
period. With this life, the investment for trucks and replace- 
ment parts f.o.b. factory averages about $16 per day per 
truck in service, which for war conditions is a very creditable 
showing for mechanical transport. 

The need of standardization of parts cannot be too strongly 
emphasized. After going through this problem under actual 
war conditions it is easy to realize the enormous saving of 
time and expense in the shipment and replacement of repair 
parts if the units of the various trucks are rapidly replace- 
able by having their main dimensions and supporting points 
standardized. Personally I feel that the standardization 
should be carried out further than this, as the problem in 
the field is to quickly repair the unit which has been removed 
from a truck. 

I remember seeing in France 180 cars of one Detroit make, 
all with the same complaint. They were read: for use ex- 
cept for one gear in the transmission and a condenser. Some 
of them had never been in service but had been robbed for 
the repair of others at the front. 

On another occasion I was able to supply a differential 
intended for a touring car axle as a repair for the jackshaft 
of a fire truck, which otherwise would have been out of 
service for a long time. In England to-day under govern- 
ment control many companies are using details belonging to 
other cars and trucks without the necessity of making addi- 
tional dies or tools. My impression is that much time would 
be saved by starting out at once to standardize along this 
same plan. 


Government Standardization Possibilities 


In order to effectively standardize, the government must 
assume the responsibility for the design used, for the distri- 
bution of the material of the proper quality, and for the 
manufacture of all forgings and similar parts needing dies 
and special tools. Such a design should be utilized to an 
extent not hitherto possible. For instance, the clutch hous- 
ing should support the clutch-operating mechanism, the 
transmission unit should be integral with the gear shift, and 
all operating mechanisms should be integral with and sup- 
ported upon the units they control and not be separately 
supported on the frame. Much of the derangement of parts 
caused by damage to the frame itself would be thus avoided. 

Care should be taken in the adoption of a standard that 
all of the parts are enclosed and protected against mud and 
weather. I have seen an artillery ammunition park sta- 
tioned at the roadside for such long periods ready to move 
toward the front that it was necessary to tie up the brake 
mechanism with canvas and to cover the radiator, wheels 
and other exposed parts in the same way to prevent them 
being rendered inoperative by the splashing of mud from 
other passing vehicles. 

The English army uses principally one size of truck of 
3-ton capacity somewhat larger than the U. S. Class A speci- 
fication. Smaller trucks are called for to handle hay and 
oats, as these do not weigh so much as some of the other 
stores. In practice, however, these loads are very bulky and 


are carried in the largest body available. 
The French standard trucks are 2 and 5 tons, the 2-ton 
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truck being somewhat smaller than the Class A and the 5-ton 
truck being about the same as the Class B specifications. 

The trucks are normally operated at from 12 to 15 m.p.h., 
but the governors are usually set to allow of a speed of 18 to 
20 m.p.h. in an emergency. Very often the governors are 
disabled, and a great many trucks are not provided with 
governors at all. 

Most of the trucks in France are geared so that their 
engines will operate continuously at 18 or 20 m.p.h. on high 
gear in emergency. They are also required to operate on 
second gear up to a normal speed of 12 m.p.h., so that in an 
undulating country the convoy is not spread out by vehicles 
slowing up on the hills. The later trucks designed have a re- 
duction of fifty to one on low gear in order that they will 
maneuver on low and reverse under bad road conditions 
without it being necessary to race the engine in starting. 

It is found in practice that even the axles do not suffer as 
much by this extreme reduction as by racing the engine and 
letting the clutch in, as is necessary with some older type 
trucks sent from America. 

Many of the early trucks were found wanting on account 
of insufficient road clearance. This has been remedied in the 
later designs by the adoption of transmissions with the lay 
shaft placed sidewise of the main shaft by double geared 
rear axles and by the use of the heavier smaller diameter fly- 
wheels than formerly. The ground clearances demanded in 
the United States specifications are approximately what have 
been found necessary in practice in France. 


Steering Angle Must Be Wide 


For the sake of operating in narrow places rather than of 
turning around in a smaller circle it is necessary that steer- 
ing to an extreme angle be allowed for. This turning circle 
limits the frame width, and it could be best specified by 
standardizing the width of frame of Class A truck to 33 in. 
and the width of frame of Class B truck to 34 in., which 
widths agree with the standard widths of rear spring seats 
and permit the use of a uniform 26-in. engine arm. 

The standardization of tire treads is very important. The 
front tires should be the same gage on center lines as the 
rear tires rather than have the front and rear tires line up 
on their inner edges, as this makes steering very difficult and 
rubs the inner edge of the front tires. It will be found that 
this condition exists in the class A United States specifica- 
tions. 

The engines of American trucks in France often gave 
trouble from the fact that they were not sufficiently run in 
before they were put into hard service. The engines must be 
of a heavy duty type designed and balanced to run at a con- 
tinuous speed of 20 m.p.h. on high gear in emergency. 

The war has developed more improvements in engine de- 
tails than in general design. Plain bearings without oil 
grooves have come into much more general use. The use of 
floating piston pins and floating connecting-rod upper bush- 
ings has also come to stay. Many fixed piston pins in en- 
gines giving serious trouble have been replaced in the field 
with floating pins which have plain cast iron stoppers to pre- 
vent the steel pins rubbing the cylinder sides. 

Valve push rod roller pins have also been replaced in the 
same way with floating pins, and in general the lesson has 
been learned that for heavy service a floating pin or bearing 
is not only more easily replaced in the field, but shows much 
less wear than a fixed surface with concentrated pressure on 
one point. 


Separate Clutch from Engine 


The rear bearings of engines suffer considerably from the 
overhanging weight of clutches and universal joints and from 
the pressure caused by the non-alignment of annular bearings 
with engine bearings in the case of inclosed unit clutches. 
The latter is especially evident when the engine bearings have 
been re-scraped and taken up, and occurred to such an extent 
that I am convinced of the need of the complete separation of 
the clutch from the engine unit. The universal joint can 
then be brought up close into the flywheel, which in turn 
should also be carried well forward so as to overhang the rear 
bearing as little as possible. 

(To be continued) 
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Alloy Pistons Standardized with Good Results — 
The Materials Problem—Connecting Rod and Piston 
Design Details — Carburetion, Oiling and Cooling 


By Louis Coatalen 
Chief Engineer Sunbeam Motor Car Co., England 


QEbiTor’s Nore—Louis Coatalen is recognized as one of Europe’s leading 


automotive engineers. 


Born and educated in France, he began his work there 


joining Humber, Ltd., of Coventry, about 1905, and producing the first British 


car with any reasonable high gear performance. 
the Sunbeam company this car has ranked with the best. 


many records. 


Since his association with 
His racing cars hold 


The Sunbeam aviation engine has been the principal product 


of the factory since the second year of the war, and is reckoned among the 


best of the European airplane motors. 


have standardized aluminum alloy pistons with excel- 

lent results. Even when they have been made with a 
green sand core no real trouble can be said to have been ex- 
perienced with them. A point to note, however, is that the 
greater clearance needed when the aluminum alloy piston is 
cold represents a disadvantage in comparison with cast-iron 
pistons, which has not been overcome yet. 

Another special alloy is being used in place of gunmetal 
for the construction of the oil pump employed for the forced 
feed lubricating system. These details are of the gear-wheel 
type. As regards both strength and bearing qualities the 
alloy employed has proved to the full as satisfactory as the 
gunmetal used formerly. 


\ T this point I should mention that for about 2 years I 


Materials Situation in Review 


Before quitting the subject of materials in general, at this 
juncture it will be convenient to pass the general situation 
in rapid review. Manufacturers have been called on to make 
immense efforts in the matter of supplying a wide variety 
of materials for multi-cylinder aircraft engines. They have 
met and mastered right ably the usual sequence of difficulties 
that m:terialize whenever man attempts to break fresh ground. 
In particular, the high-tensile steel stamping now being sup- 
plied, for instance, for a six-throw crankshaft for a 500 hp. 
aircraft engine is a splendid example of the steelmaker’s 
craft to-day. There would have been no call for it had not 
the advent of war made it necessary on a sudden for us to 
standardize in these islands aircraft engines of high output. 
Of course, the necessity for using unprecedentedly high-class 
materials for these constructions has presented alike steel 
makers and alloy producers, as well as the engine makers’ 
machine shops, with a series of fresh problems which have 
had to be overcome detail by detail before it has been pos- 
sible to obtain that degree of success which is necessary ere 
any given product can be regarded as a practical proposition. 


More Skill and Knowledge Needed 


Briefly, there has had to be an all-round improvement in 
method. More scientific control has had to be exercised and 
procedure elaborated. Obviously, there has been a call for 
devoting the greatest attention to detail, since it will not 
suffice merely to employ more expensive workmanship and 
higher grade materials. In regard both to design and to 
procedure, each part must be accorded, besides, greater at- 
tention to detail than any that has sufficed for car engine 
design and production to date. In what direction this extra 
study is needed is discovered, of course, by the laborious 
process of experiment. After that knowledge has been at- 
tained, when it comes to standardizing practice in the shops, 
very special attention has to be given to avoid points likely 
to start fatigue flaws. At this stage these are a prolific 
source of trouble in the production of aircraft engines. Each 





man has to be trained to give the correct proportion of at- 
tention to the various details of his job; therefore a more 
highly-skilled class of labor is needed. Your individual 
worker must know precisely what function his particular 
task and the part which he is engaged in fashioning plays 
in the scheme of the complete and, necessarily, at present 
somewhat complicated aircraft engine. Though only a mat- 
ter of lightening, such details as boring parts, with which 
the car engine builder is not concerned, have to receive more 
than ordinary intelligent and conscientious attention during 
manufacture. 


Connecting-Rod Forms 


Of course, both the radial and the V-type aircraft engine 
have introduced problems of design, the solution of which 
does not appear to be unanimous yet. In these varieties of 
engine design you have more than one piston attached to 
each crankpin. The diversity of opinion cgncerns the means 
by which this is done. Naturally the design of 8- and of 
12-cylinder standard engines for car service, such as our 
American friends are producing in large quantities, does not 
call for the same amount of care in this regard that is essen- 
tial in the case of the more heavily loaded aircraft engine. 
The original form was that in which the end of the sub- 
sidiary connecting rod is mounted on the outside of the main 
connecting rod. This, however, makes relatively a very 
heavy big end not suitable for engines from which is de- 
manded the high duty necessary for aircraft service, as the 
wear of the big end is controlled by its weight and oil 
pressure. 

A lighter construction is achieved by the link-rod method, 
wherein the subsidiary member is attached to the main one 
by a pin placed as near the centre of the crankpin as pos- 
sible. This arrangement has the additional advantage of 
rendering it considerably simpler to take up any wear in the 
big end bearings. For obvious reasons, in the former type 
that operation is not a very easy one. The latter type, how- 
ever, introduces a further problem. Owing to the centres 
of the bottom pins of the subsidiary rods not being coinci- 
dent with the centres of the main pins, the movement of them 
is along an elliptical path in contradistinction to that of the 
crankpin, which, of course, is circular. The ellipse has the 
effect of altering the stroke of the piston attached to the 
subsidiary rod. The extent of the variation depends on the 
angular position of this pin with the centre line of the main 
connecting rod, the distance from the main pin to the rod 
pin remaining constant. 


Variation of Stroke 


It will be readily appreciated that the length of the piston 
travel can be corrected by tilting the axis of the ellipse in 
such a manner as to give the precise stroke desired. Owing 
to its change of velocity, also to its greater stress on the 
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main rod due to the reversal of that rod during the firing 
stroke, this would have the further effect of altering the 
acceleration of the piston attached to the link rod. In going 
into this question the author came to the conclusion that the 
variation of the stroke was the lesser of two evils. 

The design adopted in certain radial engines, in which 
gear-wheels are used to maintain the correct position of the 
link-rod pin, is a very clever method of overcoming these 
difficulties. Nevertheless, it makes for relatively heavy con- 
struction and tends to provide a further cause of mechani- 
eal failure. 

In the case of the three-row 18-cylinder 500 horse-power 
Sunbeam-Coatalen aircraft engine, the design of connecting 
rod arrangement in regard to the link pin details is such that 
the centre row of pistons that are attached to the main rod 
of each series have a travel of 160 mm., while each of the 
pistons of the two side rows of cylinders has a stroke of 
168 mm. 

As it is essential to employ as light a connecting rod ar- 
rangement as possible, the question of loads on the bearings 
becomes of great importance. 

Despite the fact that one engine of great power has been 
designed with balance weights and has certainly given satis- 
factory results as standardized, and that, of course, these can 
be used in car practice, nevertheless such accessories are 
practically precluded in the case of the latter-day aircraft 
engine on consideration of the weight per horsepower of the 
given engine. 


Lubrication 


As has been indicated, lubrication is prominent among the 
matters that illustrate the difference between car and aircraft 
engine design and practice. While everything possible is done 
to reduce the bearing pressure in the aircraft engine, neverthe- 
less in practice it is found that the best design is one in which 
less bearing surface is allowed than obtains in the case of the 
car engine. This is rendered practicable in the aircraft en- 
gine by giving more careful consideration to the problem of 
lubrication. Thus a pressure in the oil circuit up to 100 Ib. 
per square inch is being used. This insures an excellent con- 
dition of bearings, while the design of the oilways in the bear- 
ing themselves is such as to prevent excess of lubricant get- 
ting to the pistons. 

Because an aircraft engine has to carry its supplies of 
lubricant aboard the machine, obviously it is only less de- 
sirable to ship an excessive amount of oil for any given flight 
than it is to carry too little. Moreover, the fact that the 
engine bearing pressure is much higher than in motor-car 
practice, and as much more heat is generated and has to be 
absorbed by the film of oil on which the lubricated surfaces 
are floated, renders it impossible to carry the oil in the base- 
chamber, as in ordinary motor-car engine practice. In air- 
craft engine design you aim at achieving the maximum econ- 
omy of lubricant consumption in combination with maintain- 
ing effective pressure in the system by preventing the oil 
becoming too hot and thereby losing its viscosity. Therefore 
you design an aircraft engine with what is styled a dry base- 
chamber, placing the oil supply in a tank set somewhere else 
in the machine, probably in the slipstream of the propeller, 
so that it may be exposed to the maximum draft and its 
contents cooled as rapidly as possible, to be served again to 
the engine by the intake pump in connection with the pres- 
sure system. The relief valve returns all excess oil to the 
tank and the expelling pump at the bottom of the base-cham- 
ber withdraws all the lubricant that, having escaped through 
the connecting rods and served the details that are oiled by 
the splash system, returns as filtered residue to the tank, 
where it is cooled as quickly as possible, and therefore made 
ready to be passed into the engine system again. Experiment 
has proved that for a long run under full load it is necessary 
to force the oil through some sort of cooler placed in the 
air-stream in a similar way to the radiator. Likewise the 
design of base-chamber must be such as to act as a cooler of 
sorts for the oil passing down from the crankshaft and other 
details to the sump. Of course, the high pressure to which 
reference has been made is needed in connection with the 
main bearings, the crankshaft, and the connecting rods only. 
In this regard a great advance has been made recently by 
providing a supplementary pump of small capacity which 
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serves to lubricate the minor parts of the engine that do not 
need high pressure. This insures that these minor parts 
get each a proper proportion of lubricant without supplying 
it at the possible expense of the main bearings and without 
receiving an excess supply which might make a dirty engine. 


Points About Cooling 


From lubrication we pass to its obvious corollary, cooling. 
Considerable divergence of opinion still obtains among engine 
builders and radiator makers concerning water-cooling. The 
author is of opinion that, because increased flow of water 
would allow of the employment of a smaller radiator surface, 
that line of development is likely to be considered in the near 
future. 

Another important matter concerns the rendering adjust- 
able of the cooling capacity, or the surface, to suit variations 
of climatic conditions and of altitude. Assuredly, this is 
highly desirable. The conditions under which aircraft are 
being used to-day renders such a development well-nigh im- 
perative. The use of radiators of relatively less size, such as 
is to be expected from speeding up the flow of water, should 
afford a notable advantage in this particular connection. 

It is to note that air-cooling is coming into favor increas- 
ingly. The introduction of aluminum alloy in the manufac- 
ture of the cylinders has exercised a marked effect in regard 
to this tendency. It would appear that to date relatively 
very little has been done with multiple valves as applied to 
air-cooled engines. Yet in the matter of the advantages of 
employing multiple valves to the number of four per cylinder 
it would seem that the gains of this system as applied to 
water-cooled engines should obtain equally in the case of the 
air-cooled varieties. Further, the small valve is likely to give 
more satisfaction in air-cooled than in water-cooled engines 
by reason of the time factor in the conduction of the heat 
from the individual valve to the adjacent parts of the cylinder. 
For these reasons, among others, in the near future air-cooled 
engines of larger power may be expected to materialize. Cer- 
tainly this type is very promising. 


Carburetion at the Cross Roads 


As applied to aircraft engines, the proposition of carbu- 
retion stands to-day somewhat on a basis of compromise. For 
this reason experiments now being carried out are directed to- 
ward obtaining more efficient and economical carburetion. 
The tests made on Sunbeam-Coatalen aircraft engines at the 
manufacturers’ works at Wolverhampton have shown a fuel 
consumption of 0.65 pint per horsepower per hour, coupled 
with an oil consumption of 0.027 pint per horsepower per 
hour. It will be readily agreed that this stands for a dis- 
tinct advance on consumption by engines using ordinary type 
carbureters so recently as at the beginning of the war. 

Nevertheless, there is room for a deal of improvement yet. 
Perhaps this is not so much from the maker’s point of view 
as from the pilot’s. One refers more particularly to the 
supply of fuel to the carbureter itself, for instance, when 
the aircraft is rising rapidly or stalling. In the case of 
military aircraft, particularly, there arises the problem of 
carburetion while the attitude of the engine is being varied 
in all manner of directions owing to the maneuvering neces- 
sary while fighting an enemy. ; 

When this war began there was relatively little fighting 
in the air, and the average flying was done at anything from 
4000 to 6000 ft. To-day our airmen rarely go over the lines 
at, less than 16,000 ft., and fighting has taken place certainly 
at altitudes of 21,000 and 22,000 ft. Accordingly it will be 
realized that at the outset of the campaign the problem of 
altitude was not thrust to such an extent on the attention of 
the designer and the manufacturer because such modest heights 
were deemed sufficient for aerial reconnaissance and other 
work, whereas in the interval it has become imperative to 
navigate the air at such vastly increased heights that the 
difference in atmospheric pressure can be ignored no longer 
for the sufficient reason that the altitudes in question 
could neither be attained nor maintained if the problems pre- 
sented had not been solved, at least in part, already. They 
concern both carburetion and engine compression, as well as 
the matter of cooling. As to carburetion, the influence of 
altitude is quite the most important matter now engaging the 
attention of designers. 
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In dealing with the situation the correct line of attack 
would seem to lie in the direction of forced induction, though 
under present conditions perhaps it were unwise to state the 
manner in which experiments are being carried out toward 
this end. Suffice it that the problem is abundantly obvious 
and that great alterations in design are to be expected. 
Doubtless they will mark yet another point of very great di- 
vergence of design from that employed for engines for car 
service. It is beyond dispute that in the near future the two 
types must become more and more pronouncedly contrasted. 


High Altitude a Factor 


The alleged method of increased compression exploited for 
Zeppelin service as a means of tackling this problem is 
peculiarly suitable for airships owing to it not being necessary 
for those craft to climb by mere engine power, also to the fact 
that a major part of their work is done at high altitude. It 
is possible that the engines in which small change in atmos- 
pheric pressure is allowed for are used entirely for work at 
high altitudes, and have a much higher compression than 
those which are employed for maneuvering Zeppelins near 
the ground. 

Of course, this question of compression is interconnected 
with the problem of carburetion; hence we must also regard 
altitude as a governing factor in the design of the latter-day 
aircraft engine. In the last few years considerable advance 
has been made in the degree of compression standardized 
successfully. Thus engines with a compression ratio as high 
as 6 to 1 are running satisfactorily at sea-level to-day. That, 
however, has been rendered possible only by evolving such a 
combination of features as valves of suitable design, diam- 
eters and openings, and by going very scientifically into 
the matter of cylinder head design. 


Three Years’ Progress 


Assuredly it is interesting to compare present-day achieve- 
ment with results of, say, three years ago, as instance those 
obtained at the Naval and Military Aeroplane Engine Compe- 
tition in 1914. As a result, it will be found that then the 
use of aluminum was practically confined to the crank case 
only. Its application to the construction of pistons and other 
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small parts of the aircraft engine was not known. Further, 
we find that the maximum mean effective pressure was ap- 
proximately 106.5 lb. per square inch, and that the average 
fuel consumption was 0.75 pint per horsepower per hour. 
The weight of the engine with fuel for a run of six hours’ 
duration varied from 9.55 in the case of the rotary air-cooled 
variety to 11.27 in that of the vertical water-cooled type. 


Fuel Consumption Reduced 


By contrast, to-day the mean effective pressure standard- 
ized has been increased to 135 Ib. per square inch, measured 
from the brake horsepower and, in some cases, actually 
through the reduction gear. At the same time fuel consump- 
tion has been reduced to 0.65 pint per horsepower per hour, 
while the weight of the V-type water-cooled engine has been 
brought down to 5.3 lb. per horsepower per hour with fuel 
and oil for a six hours’ effort, all of which I hold to repre- 
sent a notable rate of progress achieved in the brief period of 
less than three years. 


Method of Rating 


From the inception of the movement several methods have 
been proposed for rating gasoline engines. At the stage at 
which we have now arrived in constructing power plant for 
aircraft service some figure seems to be needed which will give 
a notion of the efficiency, or power output, of an engine in 
relation to its size. To-day the mean pressure is used often 
for this purpose; but in my view that is neither convenient 
nor can it be arrived at easily. 

For this reason I wish to propose that the horsepower per 
unit piston displacement obtained from any given engine be 
taken as the standard for preparing the different “duties” of 
engines. Of course, the figure obtained is proportionate to 
the mean effective pressure, but doubtless it will be agreed 
that it is more convenient. 

The displacement taken would be the displacement per 
cylinder multiplied by the number of cylinders and by the 
number of complete cycles per minute, but to serve the aim 
in view the horsepower per litre engine capacity per 1000 
cycles, otherwise per 2000 crankshaft revolutions a minute, is 
proposed. 


























High-Speed Engines Gain in Marine Work 


The engine installed in this is the pa- 
trol model Duesenberg eight-cylinder, 6% 
by 7% in., with the cylinders cast in 
pairs. The valves are horizontal and 
mounted in a row, two to each cylinder. 
The inlets are toward the center of the 
block, cored to one opening, and the ex- 
haust toward the end block with indi- 
vidual outlets on the top. The valve ac- 
tion is by means of vertical rocker arms 
fitted with rollers in the lower end of the 
camshaft, and with an adjusting screw 
at the upper end where the valve is en- 
gaged. These engines develop 400 hp. 
at 1500 r.p.m. 

The crankshaft is hammer-forged alloy 
steel, 2% in. diameter, with the flywheel 
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flange integral. There are five main 
bearings, the front 6 in. long, the inter- 
mediate 4 in. long, and the rear 7 in. The 
bearings are hung from the crankcase in 
the usual manner and through-bolted 
from the cylinders. The bearing caps 
are cast steel and webbed, the main bear- 
ings being lubricated through cored pas- 
sages in the crankcase. The camshaft is 
an integral type made from low carbon 
steel; namely, 0.15. It is manufactured 
in two pieces, which are bolted together 
and secured to the camshaft driving gear 
by a taper key-seated coupling, 

This same engine is used on patrol 
boats, which have been stated to be ac- 
ceptable to the United States Navy De- 


partment, and of which the S. P. 54, 
owned and commanded by Herman Oel- 
richs, for whom it was built by George 
Lawley, is an example. It is equipped 
with two of the eight-cylinder patrol 
Duesenbergs. 

The S. P. 54 is 63 ft. long, 12 ft. 6 in. 
beam, and 3 ft. 9 in. draft, with the en- 
gines operating at 1225 r.p.m., and devel- 
oping 350 hp. each at that speed, The 
boat has a speed of 22.5 knots per hr. and 
is equipped with a wireless outfit and a 
Sperry Gyroscope Stabilizer. It is this 
type of boat which will be built in large 
quantities during the course of the war 
and which will demand the utmost in 
high-speed marine power plants. 


Detail Specifications of Well-Known Motor Boat Types 


Name of Boat Type Length Beam Draft Engine Cyls Bore 
Miss Minneapolis ...... Hydro. 20’ 6’ ene re 8 5%” 
CS aaa Hydro 22’ 6’ 10” er 0 eee 12 5” 
Hand’s Countess .......Displ 40’ 8’ 6” 2’ 5” Wem ROTC «60: 8 6” 
ge . ere. Displ 40’ 5” ys. 3’ 0 ere s 51%” 
BEE. e6nees chee Displ 50’ 9’ 3’ 6” Speedway ....... Ss 5%” 
2S ae Displ 50’ 9’ i Speedway ....... S 5%” 
Pere rere ye Disp] 40’ 9° rer Duesenberg ..... 8 6%” 
Government Barge . -Displ. 35’ +e 3°4” § Van Blerck ..... 6 6” 
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Automotive Unity 


HE foresight of those who a year ago suggested 

changing the name of the Society of Automobile 
Engineers to Society of Automotive Engineers, and 
enlarging the scope of the society to include engi- 
neering practice in aviation tractors, motor boats, 
stationary gas engines and other lines, was con- 
clusively proven at the annual summer meeting. 
The attendance, the largest in the history of the 
society, was truly representative of all branches. The 
meeting could no longer be looked upon as one of 
automobile engineers. There were aviation engi- 
neers in great numbers; tractor engineers were 
present in numbers; others representing the station- 
ary gas engine field were on hand; in fact, it was 
truly an automotive engineering conference, and was 
a satisfying indication of the interest shown. 

The meeting suggested the broad spirit of co-oper- 
ation by combining of different engineering fields 
rather than segregation. This spirit of co-operation 
has dominated business for 10 to 15 years and it is 
only a natural development to come in such a pro- 
fession as engineering related to various lines. No 
better proof of the growth and usefulness of the 
S. A. E. could be asked for than this work of co- 
operation and broadening. It is placing the bounds 
of the society in their rational position and embrac- 
ing those activities which come together not only in 
an engineering sense but in a manufacturing and 
merchandising one as well. 
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Government and S. A. E. 


NE feature stands out as one of the most im- 

portant lessons carried away from the 2-day ses- 
sion of the Society of Automotive Engineers at 
Washington. It is the fact that the meeting estab- 
lished a tangible connection between the Govern- 
ment and the society. It was the culmination of 
months of co-operation which has been going on 
since the early stages in the realization that it is 
necessary for America to use its resources of brains 
as well as of natural advantages. 

To be concrete the engineers came away from the 
meeting with a definite knowledge of how each indi- 
vidual fitted in as a cog in the great machinery 
which the Government has set in motion in connec- 
tion with the war. The papers which dealt with the 
construction of the submarine chaser and those 
which dealt with the design and use of aircraft in 
war were far more important as educational papers 
than merely as an interesting review of accomplish- 
ment. After hearing these papers and the discus- 
sions that followed, every engineer has been made 
aware how he can be of assistance to the Govern- 
ment. 


Limits to Standardization 


N the very creditable endeavor of the Society of 
Automotive Engineers to standardize all parts of 
automotive apparatus that can be standardized to ad- 
vantage, suggestions are occasionally made that meet 
with considerable opposition and are finally dropped. 
Sometimes it is found that practice pertaining to 
the part in question is in such a chaotic state and 
opinions vary so widely that it is impossible to agree 
as to what the standard should be. In other cases 
it seems questionable whether standardization will 
ever really be applicable to advantage. For in- 
stance, at this week’s meeting it was attempted to 
standardize the location of the battery on passenger 
cars. There is no doubt that some locations on the 
chassis are better than others, and the discussion of 
the proposal brought out several points which cause 
battery trouble. For instance, if the battery is so 
located that all of the hot air discharged from the 
motor space passes over and around it, the electro- 
lyte evaporates rapidly and must be replenished fre- 
quently. On the other hand, placing the battery too 
far toward the rear makes the connections long and 
increases the wire losses and the drop in voltage. 
What makes standardization of battery location 
undesirable is that the best location depends to a 
certain extent upon the design of the chassis. The 
proper aspect of the problem is that the best of the 
several available spaces on the chassis must be 
chosen, rather than the battery location fixed in ad- 
vance and the chassis designed around it. 
Fortunately, with the organization of the stand- 
ards work of the Society, by which every proposed 
standard must be passed successively by a division, 
the standards committee, the Society general meet- 
ing and the whole memberhip by letter ballot, it is 
practically impossible for any undesirable or de- 
fective standards to be placed on the books. 
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Nine Buick Models 
for 1918 


Passenger and Light Commer- 
cial Types—Differences in 
Bodies and Equipment 


FLINT, MICH., June 27—The Buick 
Motor Co., in addition to the model 
E 6-49 described in last week’s issue of 
THE AUTOMOBILE, will turn out eight 
other models for 1918, details of which 
have just been announced. These in- 
clude model E 6-44, a three-passenger 
roadster; model E 6-45, a five-passenger 
touring car with dull finish, black leather 
upholstery, buttonless cushions, a special 
one-man top, and a rain vision, ventilat- 
ing type windshield; model E 6-46 and 
model E 6-47, which are upholstered in 
automobile cloth and have convertible 
stationary tops and three-piece, storm- 
proof, ventilating type windshields. 

Models E 6-44, E 6-45 and E 6-47 have 
18-in. steering wheels, left drive, a semi- 
reversible split nut and worm type steer- 
ing gear, a 118-in. wheelbase and 34 
by 4 straight side tires, non-skid in the 
rear. Models E 6-44 and E 6-45 are 
listed at $1,265; E 6-46 at $1,695; E 6-47 
at $1,795. All the above models have 
semi-elliptic front springs and floating 
cantilever rear springs. 

Model E 6-50 is a seven-passenger 
touring sedan with permanent top and 
disappearing glass side panels, uphol- 
stered with high-grade automobile cloth. 
It has a 124 in. wheelbase, straight side 
tires, non-skid in the rear, a 19 in. steer- 
ing wheel and the same spring equip- 
ment as the other models, but with 
shock absorbers in front. A special one- 
man top with full back and gypsy cur- 
tains is fitted, as is a three-piece storm 
proof ventilating windshield. 

Models E 4-32, a two-passenger road- 
ster, and E 4-34, a five-passenger tour- 
ing car, sell at $795 each. These have 
106 in. wheelbase and 31 by 4 in. 
clincher, non-skid tires. A unit power 
plant is fitted with three point support 
on the main frame. The engine has four 


3% by 4% in. cylinders. Lubrication, 
carbureter, ignition, starter, transmis- 


sion, drive, brakes, wheels and frame are 
the same as on model E 6-49 described 
last week. The clutch is a leather faced 
cone with expanders under the leather. 
The rear axle is of three-quarter float- 
ing type, and fitted with roller bearings 
and ball thrust bearings. The steering 
gear is of the semi-reversible split nut 
and worm type with 16-in. wheel. Extra 
long flat semi-elliptic springs are used 
both in front and rear. A special one- 


man type of top clamps directly to the 
windshield when extended. The stand- 
ard equipment includes a_ ventilating, 
slanting design windshield, double bulb 
headlights, electric tail and instrument 
lamps, speedometer, electric horn, tire 
carrier with extra demountable rim and 
complete tool equipment. 

Model E 4 is a light delivery wagon 
with a Buick 3% by 4%-in. valve-in- 
head engine, and sells at $790, with an 
open express type body, canopy top and 
side curtains. It has a loading space 
of 42% by 70 in. and a carrying capacity 
of 500 lb. The body is finished in dark 
green, while the fittings, hood, radiator, 
fenders, skirt, wheels and chassis are 
black. The wheelbase is 106 in. Thirty- 
five brake horsepower is claimed for the 
engine. The rear axle is of the three- 
quarter floating type. Tires are 31 by 
4 in. clincher, non-skid. Cooling system, 
lubrication, carbureter, ignition, starter, 
clutch, transmission, control, drive, 
brakes, etc., are the same as on model 
E 4-34. 


N. G. E. A. Affiliates with S. A. E. 


CHICAGO, ILL., June 21—The National 
Gas Engine Assn. voted to affiliate with 
the Society of Automotive Engineers as 
regards all engineering matters. This 
action followed the annual meeting of 
the National Gas Engine Assn. in 
Chicago. 


Springfield Body to Reorganize 


DETROIT, June 27—Directors of the 
Springfield Body Corp. meet in New 
York to-morrow to reorganize the com- 
pany. Walter Fry, president, and Earl 
McGookin, sales and advertising man- 
ager, have tendered their resignations. 
A stockholders’ meeting is to be held in 
New York July 3. 

The company is in difficulties because 
it paid $1,000,000 of its capital into the 
new building at Springwells instead of 
taking this from profits as they accrued. 
In addition the building cost 25 per cent 
more than was anticipated. Besides 
this, business has been very slow for 
several months. The company now has 
$2,700,000 worth of orders on its books 
from Oakland, Studebaker, Cole and 
Reo. No creditors’ settlements have 
been made yet. 


Gasoline Exports 290,372,215 Gal. 


NEw YORK, June 23—Gasoline exports 
in the 9 months ending March, 1917, 
totaled 290,372,215 gal., an increase of 
81,138,286 gal., as compared with the 
period ending March, 1916, when the 
total was 209,233,929. Special precau- 
tions were taken to guard gasoline ship- 
ments from submarines. 


Pierce Truck to 
Specifications 


Government Requirements Met 
Exactly in New Model 
for Army Work 


BuFrFALo, N. Y., June 25—The Pierce- 
Arrow army truck, built to conform ex- 
actly with the War Department speci- 
fications, is being assembled at the plant 
of the Pierce-Arrow Motor Car Corp., 
the engine being now on the block. It 
is hoped to have the truck on the road 
by the end of the week. 

John Younger, chief engineer of the 
truck department, states that the speci- 
fication has worked out extremely well, 
and that he considers the truck to be 
nearly perfect for military work, though, 
of course, too powerful for its size for 
commercial purposes. 

It is understood that the Pierce-Arrow 
company does not plan to build this truck 
for other than military work, but that 
it is prepared to produce any quan- 
tity that the government may call for, 
if necessary turning over the major por- 
tion of the plant available for truck 
manufacture. 


Contracts for 20,000 Motor Trucks 


WASHINGTON, June 27—Within a few 
days contracts for from 18,000 to 20,000 
motor trucks will be awarded by the 
Quartermaster’s Department under bids 
recently submitted to Col. Kniskeern at 
Chicago. Major Drake, in charge of pur- 
chases, stated that while awards of con- 
tracts had not yet been formally made, 
it is understood that recommendations 
as to purchases have been sent to the 
higher authorities for formal approval. 
It was also stated at the War Depart- 
ment that any differences which might 
have existed as to specifications have 
been cleared up and that the Govern- 
ment will purchase trucks, relying upon 
the makers to go as far as they pos- 
sibly can in standardizing smaller parts. 
The trucks for which contracts are now 
going out will be distributed among the 
makers to the extent that they can 
handle them as a general proposition. 


Ford Building Tire Plant 


DETROIT, June 25—Included in the va- 
rious buildings being erected at the 
River Rouge by Henry Ford will be a 
very large unit devoted to tire manu- 
facturing. Tires made in this factory 
will be manufactured exclusively for 
Ford cars. 
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Coal Is Paralyzing 
Industry 


Federal Trade Commission 
Reports Railroads Are Large- 
ly To Blame for Shortage 


WASHINGTON, June 23—The Federal 
Trade Commission believes that the coal 
industry is paralyzing the industries of 
the country, and that the coal industry 
itself is paralyzed by the failure of 
transportation. The commission states, 
in its report on the recent investigation 
of the coal industry, that the coal prob- 
lem cannot be worked out so long as 
the railroads are permitted to divide and 
allot traffic; to lay embargoes without 
regard to their immediate effect upon in- 
dustry or upon the systematic distribu- 
tion of coal; to give priority to the move- 
ment of high-freight rate commodities, 
and to use the device of “long haul.” 


Production of Bituminous Limited 


The present production of bituminous 
coal, the country over, is about 40 per 
cent short of the possible maximum, and 
this limitation is solely to be charged, 
as to primary cause, to faulty rail trans- 
portation. The present demand for coal 
is unprecedented, but the mines now 
open are capable of filling this demand 
if adequate car supply is furnished. 

Mine labor, according to the commis- 
sion, is being disorganized by reason of 
irregular employment and forced idle- 
ness, and that in some fields bituminous 
mines are working only 3 or 4 days a 
week, and that willing labor and willing 
operators are standing idle half the time. 

The present balance of transportation 
is a great reduction in the proportion of 
the cars furnished for the transporta- 
tion of coal. The railroads, however, 
are consuming their full quota of coal, 
so that while under favorable and nat- 
ural conditions 35 tons of coal would 
be moved, out of each 100 tons: of 
freight, there is now being moved very 
much less coal. The entire coal shortage 
is thrown upon the industries of the 
country and the domestic users, who, in- 
stead of having a coal supply equal to 
two-thirds of the total coal movement, 
are reduced to a small and continually 
diminishing ratio, and this in a time 
when every effort is being made to stim- 
ulate the industrial effectiveness of the 
nation. 


Price of Coal Increased 


The prices of coal to railroads and 
other large consumers have generally 
increased from 100 to 150 per cent, while 
prices to small consumers have often 
increased as much as 200 to 400 per 
cent, and in some cases even more. 

During the first 2 months of the coal 
year of 1917 (April and May) there has 
been an increase in the production of 
anthracite of 2,433,000 tons as compared 
with the first 2 months of the coal year 
of 1916. This is an increase of 24 per 
cent, and should have been translated 
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into a distinctly favorable condition of 
the market. 

Though the anthracite market has 
been filled with a supply which should 
be adequate for its normal use, the acute 
shortage of supply in bituminous and in 
coke, together with faulty distribution 
and speculation, have driven bituminous 
and coke prices up to a point which has 
put anthracite into competition with the 
other two forms of fuel. 

The close supervision of anthracite 
thus fails of a remedy so long as bit- 
uminous runs wild, and the commission’s 
plan as to anthracite cannot be extended 
over the bituminous industry because of 
the wide field and the great variation in 
conditions. 


Chandler Shipments Increase 


CLEVELAND, June 25—Shipments of 
Chandler car during May showed a drop 
of 718 as compared with April, the final 
week, which included a holiday record- 
ing the lowest shipments for months, 
314. 

There has been a rebound in business, 
however, since the first shock of war and 
shipments have almost reached the high 
levels of early April, as indicated in the 
following table: 


Weekly average March 19-April 28........574 
WCE GIR BE Bio aoc cine es csise wee es 5:00 seen 
bok ee ee ee ee 365 
io gl UG = eer. 
WOOE IRIE BD Bie © o 6 6.6.0 -60-5:0-0'5's'c cee celen 363 
i. a ee ee 314 
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Parts Makers and Truck Engineers Con- 
fer on Standards 


WASHINGTON, June 27—An informal 
meeting of about fifty truck parts mak- 
ers and truck engineers was held at the 
bureau of standards this morning and 
consisted mainly of explanations as to 
just what is being attempted in army 
truck standardization, as outlined in an 
article on another page of this issue. 
John Younger suggested that standard- 
izations should be carried to the utmost 
limit while the committees are about it. 
There was expressed a strong desire that 
these meetings be made more formal, 
that the whole committee and the whole 
society be advised of what is being done 
in order to get the widest co-operation. 

Many present obviously felt that 
things were being done under cover. H. 
L. Horning, who was in the chair, ex- 
plained that this was entirely mistaken; 
the informality was a result of doing the 
work the war department required with 
the utmost speed. It was eventually de- 
cided to break up the meeting into sec- 
tions which immediately convened for 
discussion of engines, transmissions, 
axles, radiators, etc. Probably a meet- 
ing of a more formal sort will be held 
in the Middle West within 2 weeks, at 
which time absolute finality should be 
reached. It was decided that the truck 
standard division and perhaps some other 
chassis builders should have the find- 
ings of the sectional committees sub- 
mitted because it was generally agreed 
that interchangeable designs which 
would really fit could not be produced by 
parts committees working individually. 
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Export Shipments 
Controlled 


President Wilson Assumes Au- 
thority Over Foreign Trade 
—Exports Council Named 


WASHINGTON, D. C., June 25—Presi- 
dent Wilson has signed an order author- 
izing the creation of an Exports Coun- 
cil, under the powers vested in him by 
the espionage law. He thus assumes 
authority and control over all exports to 
foreign countries. The Exports Council 
will be merely advisory to the President, 
and there will be no prohibition of the 
normal flow of exports. 

The President, however, has the au- 
thority of determining what this nation 
or that shall have of the products of 
the United States, and can stop or regu- 
late the export of grain or other com- 
modities to any neutral country which 
permits any of its supply from America 
to reach Germany. 

The United States Government will 
have twenty agents in the European 
countries who will aid in determining 
the quantities of our products which 
each of the allied or neutral countries 
need, and to make full reports concern- 
ing conditions abroad, which will aid 
in the guidance of the Exports Council. 

The whole object of the council will 
be to direct exports in such a way that 
they will go first and by preference 
where they are most needed and most 
immediately needed, and temporarily to 
withhold them, if necessary, where they 
can best be spared. 

Secretary of State Lansing has been 
authorized to take such measures as 
may be necessary to administer and exe- 
cute the President’s order and to grant 
or refuse export licenses thereunder, in 
accordance with those instructions. 


Weed Chains Sold Only to Jobbers at 
Net Price 


NEw YorRK, June 25—The American 
Chain Co., Bridgeport, maker of Weed 
non-skid chains, has abandoned all lists 
and discounts and henceforth will sell 
at net price. This announcement will be 
of much interest to the automobile trade, 
as it completely reverses the old form 
of contract in which Weed chains were 
sold under prices governed by the com- 
pany. 

Under the new policy, the company 
will sell only to jobbers. The Weed 
chain company is now compiling a list 
of accessory jobbers that will qualify 
under its interpretation of that title. 

For the present Weed chain net prices 
will remain unchanged. The question 
has arisen that there may be a demor- 
alization of chain prices as a result of 
the new policy. It is stated, however, 
that this is barely possible on account 
of the large demand for the product and 
the inability of the company to keep up 
with its orders. The scarcity in chains 
and the upward trend of prices it is 
thought will keep prices up. 
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Marmon To Make 
Aero Engines 


U. S. Orders 1000 for Training 
Purposes—To Be Delivered 
in 90 Days 


INDIANAPOLIS, June 23—The Nordyke 
& Marmon Co. expects to manufacture 
approximately 1000 airplane engines for 
the United States Government within 
the next 90 days. Within 60 days the 
company will occupy a new addition to 
its plant, which will be 100 by 350 ft. 
Another building of the same size will 
be completed in 90 days. Pending the 
completion of these improvements, the 
company is proceeding with the manu- 
facture of engines on a large scale. The 
engines are to be used in airplanes that 
are to be sent to training camps in the 
Middle West. 


All Ambulance Assembly at Kentucky 
Wagon Plant 


LOUISVILLE, Ky., June 23—All motor 
ambulances hereafter bought for the 
United States Army will be assembled 
at the Kentucky Wagon Mfg. Co., Louis- 
ville. The contract between the Govern- 
ment and the Louisville concern covers 
a period of years and specifies several 
thousand cars per annum. 

The parts of the ambulances, made by 
many factories, will be shipped to Louis- 
ville for assembling. The work will re- 
quire the employment of scores of ex- 
pert mechanics, in addition to those al- 
ready connected with the Kentucky 
Wagon company. 


Charges Ford With Favoritism 


CHICAGO, June 26—The American Mo- 
tor Car Co., which was formed this year 
to distribute Ford cars, filed suit yester- 
day in the United States District Court 
of the Northern District of Illinois for 
$50,000 damages against the Ford Motor 
Co., of Detroit. It sets forth in its bill 
that it expended large sums of money 
to equip a sales office in Chicago to 
handle Ford cars, and alleges that the 
Ford company “arbitrarily and without 
reasonable cause” refused to deliver cars 
in pursuance of the contract. The attor- 
ney for the plaintiff charges favoritism 
on the part of the Ford company, and 
declares he personally knows certain 
dealers are given preference where Ford 
has not been able to deliver as fast as 
dealers have taken orders. 


Atlas Specialty Wins Cover Suit 


CHICAGO, June 23—The Atlas Special- 
ty Mfg. Co. has won the suit brought 
against it by the Hobbs Patent Co. in 
the District Court of the United States 
for the northern district of Illinois, east- 
ern division, Nov. 22, 1915, for infring- 
ing on its patent No. 901,616, covering 
radiator and hood covers. Judge Car- 
penter on Oct. 23, 1916, decreed the 
Hobbs patent void for want of patent- 
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able novelty. This decision was appealed 
only to be sustained. The Hobbs com- 
pany then filed a brief for rehearing 
with the result that the Court of Ap- 
peals’ decision was affirmed and the 
suit settled in favor of the Atlas com- 
pany. 


Goodyear Fights Railroad Rates 


WASHINGTON, June 24—The Goodyear 
Tire & Rubber Co., Akron, has filed 
complaint with the Interstate Commerce 
Commission against the Akron, Canton 
& Youngstown Railroad Co. and other 
railways, protesting the increased rates 
on pack rubber or gum compound which 
these roads have put into effect. The 
complaint charges that the increase is 
a violation of the act, and unduly dis- 
criminatory, in that this increase would 
single out the rates from Akron to all 
points in territory of the official classi- 
fication, and between other points in of- 
ficial classification territory. 

It is asked that the commission re- 
quire rates which have been in effect 
for years to be restored, and reparation 
in the judgment of the commission 
awarded. 


New Aircraft Built 


GRAND Rapips, MICH., June 26—G. L. 
McCarthy, a local engineer, is building a 
midget pusher biplane in collaboration 
with R. J. Hofmann which will have a 
new type motor weighing less than 65 lb. 
yet developing 28 hp. The entire plane 
when completed will weigh only 230 lb., 
but according to Mr. McCarthy will stand 
a stress of 1600 lb. Wind resistance is 
reduced by the use of a fuselage for the 
driver. The plane will be ready for its 
initial flight within a few days. 


Paige to Advance Prices July 15 


DETROIT, June 25—The Paige-Detroit 
Motor Car Co. will advance prices on 
its various models on July 15. Definite 
announcement of the various increases 
will be made shortly. 


Designs of Allen Chassis Combined With 
Smith Form-A-Truck 


Boston, June 9—John L. Judd, who 
has the New England agency for the 
Allen, Auburn and Smith Form-A-Truck, 
has just secured the entire United States 
territory for a new combination 2144-ton 
truck to be made on Allen chassis and 
Smith Form-A-Truck unit. Mr. Judd 
conceived the idea that there would be 
a demand for a larger truck than the 
Ford supplies, and as he had the Allen 
agency with the Smith he designed a 
new truck and then put it up to the two 
companies. They accepted it. 


Federal Truck Prices Increased 


Detroit, June 26—The Federal Mo- 
tor Truck Co has increased the prices of 
its models as follows: 2-ton, $150 in- 
crease; 1%-ton, $100 increase; 2-ton 
and 344-ton, each $150, effective at once. 
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1000 Plane Order 
for Curtiss 


New Buildings at Toledo to 
Cost Over $1,000,000—Over- 
land Airplanes 


ToLepo, June 22—Orders for 1000 bat- 
tle planes received by the Curtiss Aero- 
plane Co. will speed up work at the 
branch factory of the Willys-Overland 
Co., which is devoting its activities to 
airplane manufacture. Buildings will 
be erected in connection with the air- 
plane business in this city to cost more 
than $1,000,000. Although complete 
planes will be built in Toledo with the 
establishment of a branch Curtiss fac- 
tory in West Toledo, President John 
North Willys, of the Willys-Overland 
Co., stated that they might not be given 
field tests here. “The engines,” he said, 
“are given a severe block test.” 


U. S. Flying Field for Belleville 

WASHINGTON, June 23—The Signal 
Corps announces the letting of the con- 
tract for the fourth of the new govern- 
ment flying fields, to be built at Belle- 
ville, Ill., 23 miles from East St. Louis. 
It will be a standard two squadron field, 
accommodating 300 student flyers, with 
the requisite number of officer instruc- 
tors, mechanics and enlisted men, and 
providing hangars for seventy-two train- 
ing planes. Construction of the build- 
ings and the preparation of the field 
will begin immediately. 

Other Fields Planned 

The location of the fields already an- 
nounced are Dayton, Ohio; Mt. Clemens, 
near Detroit, Mich., and Rantoul, near 
Champaign, Ill. The Government’s 
present plans contemplate letting the 
fifth contract in about 2 weeks, and the 
remaining four of the nine fields al- 
ready authorized at successive intervals 
of 2 weeks thereafter. 

The preparation of the three fields 
already started has been made an emer- 
gency job, and the Chanute Field, at 
Champaign, is already nearly done. 
Substantial progress has also been made 
on the big four-squadron Wilbur Wright 
Field at Dayton, and the Selfridge 
Field at Mt. Clemens, Detroit. The 
authorities hope to have men flying on 
all three of these fields by the middle 
of the summer. 


Pay $1,000,000 for Tractor Patents 


JACKSON, MICH., June 26—The H. M. 
Leonard Tractor Co., capital $1,500,000, 
will soon explain its capitalization to the 
State Securities Commission. According 
to the incorporation papers of the new 
company which took over the L. M. H. 
Investment Co. of Lansing, Mich., it is 
to pay the old company $1,000,000 for 
the patents on a tractor which H. M. 
Leonard invented. 

LANSING, MICH., June 26—The Lan- 
sing Body Co. is manufacturing ambu- 
lance bodies for the Government. 
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Joy Field Opens 
July 5 


Known as Selfridge Field— 
900 Aviation Students Will 
Be Accommodated 


Mt. CLEMENS, MICH., June 23—The 
Joy Aviation Field, which was recently 
sold to the Government, as reported by 
THE AUTOMOBILE, will be known officially 
as Selfridge Field, and will be ready for 
aviation work by July 5. 

The field will be a replica of the others 
which are now being constructed through- 
out the country. It is a 600-acre field 
and contains 160 acres of timber land, 
which is being cleared and will be con- 
verted to construct corduroy roads over 
the surrounding grounds. 

Work has been in progress for a short 
time and there are now in course of con- 
struction twelve hangars, two aero re- 
pair shops, six officers’ quarters, six non- 
commissioned officers’ quarters, school 
buildings, hospital, power house, six bar- 
racks, four latrines, quartermaster’s sup- 
ply department, aerial supply depot, and 
machine shops. 

The field will be a complete city with 
grading, sewerage systems, heating and 
lighting plants, school houses for the 
children of its occupants, and so forth. 

When in full operation 900 students 
will be accommodated. The field is named 
in honor of the late Lieutenant Thomas 
N. Selfridge, the first United States 
navy or army officer killed while flying. 

The chief test for students applying 
for the aviation course is for perfect 
balance, which is determined by examin- 
ing physicians who investigate the 
amount of fluid in certain ducts in each 
side of the head. 


Wagner-Hoyt To Leave Field 


NEw YorK, June 25—The Wagner- 
Hoyt Electric Co., organized in June, 
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1916, has gone into bankruptcy. All of 
its merchandise, fixtures and machinery 
will be sold at public auction at the fac- 
tory and salesroom, 1902 Broadway, 
July 2. The sale will be held under the 
supervision of the Supreme Court of 
New York. 

The company was organized to manu- 
facture complete electrical equipment 
for automobiles and market it as a unit. 
A. F. Wagner, formerly president of the 


Wagner Specialties Co., and Frank 
Hoyt, formerly chief engineer of the 
Simms Magneto Co., together with 


Gerald Laugh, formerly connected with 
the Burroughs Adding Machine com- 
panies, were the incorporators. Mr. 
Wagner was president and general man- 
ager, Mr. Hoyt treasurer and chief en- 
gineer, and Mr. Laugh secretary. 

The concern obtained a license under 
the patents of the late H. Ward Leon- 
ard covering the control of electric 
lighting systems on automobiles, and in 
addition to producing the complete elec- 
trical equipment of a car, including 
starting and lighting, ignition and lamps, 
also marketed a new type of storage bat- 
tery. 


Ford Gives $500,000 in Ambulances 


DETROIT, June 22—The Ford Motor Co. 
has given 1000 Ford ambulances valued 
at $500,000 to the American Red Cross. 


Kuckuk Offers F. W. D. Ambulance 


MILWAUKEE, WIS., June 9—Anton 
Kuckuk, a director of the Four Wheel 
Drive Auto Co., Clintonville, Wis., and 
a member of the Wisconsin Senate, now 
in session at Madison, has made an offer 
to the Second Field Hospital, Wisconsin 
National Guard, with base at Madison, of 
a 3-ton F. W. D. truck, completely 
equipped, and valued at about $4,500, on 
condition that the people of Madison and 
vicinity will provide two additional 
trucks necessary for fitting out the hos- 
pital corps. 
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Drexel Plans To 
Reorganize 


To Bring Out 8-Cylinder Car 
Selling at $1,295— 
A. J. Farmer Out 


CHIcAGo, June 26—Affairs of the 
Drexel Motor Car Corp., implicated by 
the failure of two south side Chicago 
banks, and which seemed about to be 
smoothed out, reached a state of chaos 
in a stockholders’ meeting held last Sun- 
day, with the result that a new com- 
pany is to be formed to take over the 
Drexel. It will have an entirely new 
official personnel and will bring out a 
new car equipped with an eight-cylinder 
Ferro engine instead of the sixteen- 
valve engine formerly used. The new 
car will sell at a price around $1,295. 

Two weeks ago Judge Carpenter, in 
the Federal Court, appointed a receiver 
for the Drexel Motor Car Corp. at the 
request of certain stockholders. In the 
meeting held last Sunday a new manag- 
ing committee was appointed which will 
organize a new company, to be incor- 
porated under the laws of Illinois for 
$300,000, all of this stock to be absorbed 
by the present Drexel stockholders. This 
company will buy the assets of the old 
Drexel and continue operations. By 
forming a new corporation, a large 
amount of stock which it is said brought 
little, if any, revenue to the old com- 
pany will be eliminated. There will be 
no stock which does not represent actual 
physical assets of the new concern. 

Tests have been made with the Drexel 
car equipped with an_ eight-cylinder 
Ferro engine for several weeks, and the 
new company will go ahead with the 
Drexel production, using the Ferro en- 
gine, according to members of the com- 
mittee now organizing the new com- 
pany. A. J. Farmer, former president 
of the company, and officials of two de- 
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These photographs illustrate the transformation wrought in the Joy Aviation Field, now known officially as Seltridge Field, in honor 
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funct banks who held large blocks of 
stock in the Drexel Motor Car Corp., 
will have no connection with the new 
concern. Plans are under way for util- 
izing at least part of the factory for 
the manufacture of munitions. Accord- 
ing to the committee’s report last Sun- 
day, $350,000 was received from the 
sale of stock in the Drexel company. 
Having $213,045 in material on hand 
and debts of $106,070, leaves an equity 
of $106,974 for the holders of $1,300,000 
par value of stock. 


Bowser Liberty Loan Plan Success 


Fort WAYNE, June 23—During the 
time subscriptions were being taken for 
the Liberty Loan, S. F. Bowser & Co. 
instituted a 2-day campaign of its own 
which was quite successful. The factory 
and officers were separately organized in 
various divisions. As a result, 91 per 
cent of the 1566 factory and office em- 
ployees bought bonds to the amount of 
$130,950. 


Prest-O-Lite Employees Buy Bonds 


INDIANAPOLIS, June 25—Employees of 
the Presto-O-Lite Co. have to date bought 
$84,350 worth of Liberty Bonds. The 
company offered to pay its employees 
1% per cent interest on the Liberty 
Bonds they purchased in addition to the 
3% per cent paid by the Government. 
The bonus offer was limited to $250 for 
any one person. 


Peru Changes Automobile Customs 
Classification 


LIMA, PERU, June 23—Motor vehicles 
intended for use as taxicabs are dutiable 
at 10 per cent ad valorem under the new 
tariff law. The customs officials have 
been holding that all closed cars are 
dutiable at 20 per cent ad valorem, but 
as a result of representations of the 
Commercial Attache, W. F. Montavon, it 
was decided that the lower rate should 
be used because the vehicle is for pub- 
lic use. Open passenger cars are duti- 
able at 10 per cent ad valorem. 


To Seek Foreign Trade 


MILWAUKEE, WIs., June 18—The Mer- 
chants and Manufacturers’ Assn. of Mil- 
waukee, recently reorganized to accom- 
modate a membership increased from 
1400 to 4000 individuals and firms, has 
undertaken the organization of a foreign 
trade bureau which will seek business all 
over the world. The firms identified with 
the automobile industry which are repre- 
sented on the special committee to carry 
out the plan include: Auto Parts Mfg. 
Co., Sterling Motor Truck Co., Interna- 
tional Harvester Corp., A. O. Smith 
Corp., Stegeman Motor Car Co., Wad- 
hams Oil Co., Wisconsin Motor Mfg. Co., 
Kempsmith Mfg. Co., Koban Motor Co., 
Evinrude Motor Co., Harley-Davidson 
Motor Co. 

INDIANAPOLIS, June 23—Joseph Ward, 
branch manager of the United States 
Tire Co., has been appointed district 
manager of that company. 
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Farmers in Chile 
Want Cars 


Opportunity for Truck Sales in 
Nitrate Fields—High Prices 
Have Hurt Sales 


SANTIAGO, CHILE, June 20—Chile of- 
fers many opportunities for the sale 
of low and medium-priced automobiles, 
according to Federico H. Tonkin, of this 
city, who is now in New York to estab- 
lish himself as a specialist in Chilean 
export and import business. The Chilean 
farmer has as yet to be reached, and 
it is thought that there should be a 
large demand for light cars from this 
source. The sale of American acces- 
sories is not as large as it should be, 
principally on account of the high 
prices. There is a good opportunity for 
the opening of an accessory store in 
this city for the exclusive sale of Amer- 
ican accessories of all kinds. 

The use of trucks in the nitrate busi- 
ness here to replace the carts now in 
use offers large opportunities for sales. 
The nitrate business has grown very 
rapidly. There are now 140 nitrate fac- 
tories. In the nitrate country, in the 
north of Chile, the nitrate is blasted in 
large blocks from the earth and then 
must be transported to the crushers be- 
fore it is boiled. At present much of 
this haulage is done on two-wheel carts 
and on small railroads. 

The sale of automobiles could be much 
improved if the retailers would cut down 
on their prices. As with accessories, the 
feeling is general that frequently Amer- 
ican cars are sold at too high prices. 
The greatest demand is for the five and 
seven-passenger touring cars. There is 
a limited demand for roadsters and 
sedans. 

April is a good selling month in that 
it is the month after harvest and there 
is plenty of money. Because of this 
April, May and June may be classed 
as good selling months. October, No- 
vember and December are also good 
months. 

Santiago automobile sales in the last 
2 years totaled 1800 cars. This city 
seems to be the best location for sales 
on account of its topography, which is 
spread out very much, and the wide and 
fairly good streets. Valparaiso, on the 
other hand, is surrounded by hills, and 
consequently offers fewer sales. Country 
roads throughout Chile are generally 
poor, but a commission has been ap- 
pointed to promote the repair of roads 
throughout the country. At present 
gasoline is selling at 52 cents per 
gallon. 


War Boosts Truck Sales 


MINNEAPOLIS, June 23—War is accel- 
erating the truck business in the Twin 
Cities. The E. G. Staude Truck Mfg. Co. 
recently completed a rush order amount- 
ing to $85,000, sent by express to be de- 
livered in London. All 120 employees 
turned in and in 29 hr. continuous work 
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had packed 500 Mak-A-Tractors, on 
which the express charges to the At- 
lantic seaboard were more than $9,000. 
A steamship was held at port for the 
order. 

Since Jan. 1 more than $5,000,000 
worth of tractors have been sent out for 
the Allied forces, or 1000 machines. The 
Emerson-Brantingham Co. shipped 300 to 
France, Russia and England and has 
contracts for as many more. The Gray 
Tractor Co. has shipped 150 tractors, and 
orders still are unfilled. The Bull Trac- 
tor Co. has sent out 250 machines and is 
making continuous shipments to Eng- 
land. 

Six G. M. C. motor ambulances have 
been sold by B. E. Fawkes, distributor, to 
Minneapolis citizens, three for the local 
base unit hospital and three for the Nor- 
ton-Harjes corps. Each car has special 
body and cost $1,805. 


India Licenses Imported Parts 


CALCUTTA, INDIA, June 10—The cus- 
toms officials in India are instructed to 
license importation of automobile acces- 
sories and parts, provided they are im- 
ported genuinely for the purpose of re- 
pair and not for assembling into new 
cars. There is no intention of placing 
any material restrictions on the impor- 
tation of bona fide accessories, even if 
these go into stock, so long as they are 
apparently intended for assembling into 
new cars. 


DIVIDENDS DECLARED 


Ajax Rubber Co., special Red Cross 
of $14,200, payable June 29, pro rata to 
stockholders of record of June 26. 

General Motors Co., quarterly of 3 
per cent on common and 1% per cent 
on preferred, payable Aug. 1 to stock 
of July 14. 

Chevrolet Motor Co., quarterly of 3 
per cent, payable Aug. 1 to stock of 
record July 14. 

The Detroit Steel Products Co. a semi- 
annual of 3% per cent on preferred 
stock, payable July 2 to stock of record 
June 25. 

Pfau Mfg. Co., quarterly of 1% per 
cent on preferred of June 20, payable 
July 2. 


General Motors Gives $250,000 


FLINT, MicH., June 22—The General 
Motors Co. yesterday voted $10 to the 
Red Cross fund for every employee. 

The Buick and Weston-Mott com- 
panies here will subscribe $125,000. The 
Cadillac and Northway companies of De- 
troit will subscribe $75,000; the Oak- 
land and General Motors Truck com- 
panies of Pontiac, $25,000; the Olds 
company of Lansing, $15,000, and the 
Jackson-Church-Wilcox Co., Saginaw, 
$10,000. 


Westinghouse Red Cross Dividend 


New York, June 22—At the regular 
meeting of the board of directors of the 
Westinghouse Electric & Mfg. Co., an 
extra dividend of % of 1 per cent on 
both common and preferred stock was 
declared for the benefit of the Red Cross 
N 
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fund. This dividend which will amount 
to approximately $375,000 is an addi- 
tion to the regular quarterly of 1% per 
cent on both common and _ preferred, 
which was also declared. 

At this meeting the annual election of 
officers of the company was held. 

Chairman of the board, Guy E. Tripp; 
president, E. M. Herr; vice-presidents, 
L. A. Osborne, Charles A. Terry, and H. 
P. Davis; acting vice-president, T. P. 
Gaylord; comptroller and_ secretary, 
James C. Bennett; assistant secretary, 
W. H. Jones; assistant treasurer and as- 
sistant secretary, S. H. Anderson; auditor, 
F. E. Craig, and assistant auditor, W. B. 
Covil, were re-elected to their respective 
offices. Three new _ vice-presidential 
offices were created and the following 
were elected to fill same: Henry D. 
Shute, and Herbert T. Herr, both of 
Pittsburgh, and Walter Cary of New 
York. 


Chevrolet Gives $100,000 


NEW YorRK, June 23—The Chevrolet 
Motor Co. has authorized a contribution 
of $100,000 to the Red Cross war fund, 
to be subscribed by its several divisions 
at Flint, New York, Tarrytown, St. 
Louis, Bay City, Toledo, Fort Worth 
and Oakland, Cal. 


G. E. Moves New York Offices 


NEw YorK, June 23—The New York 
offices of the General Electric Co. have 
been moved from 30 Church Street 
to the Equitable building, 120 Broadway. 
The entire twentieth floor of the build- 
ing has been especially arranged and 
furnished for the company. For 9 years 
these offices have been at 30 Church 
Street. The company’s offices in New 
York are the largest and most important 
among its district offices. 
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Security Prices 
Are Steady 


Chevrolet Active--Other Shares 
in Demand—Saxon Decline 
Attracts Attention 


New York, June 27—General Motors, 
Chevrolet, Chandler and Willys-Overland 
issues featured this week’s stock activi- 
ties with substantial rises. The tone 
of the market was improved and it is 
believed that motor shares will be more 
and more in demand as Government 
orders for airplanes and engines come in. 

The decline of the stock of the Saxon 
Motor Car Co. last week has excited con- 
siderable attention. The stock opened 
last Monday morning at 34 and closed 
Saturday morning at 19%. It had a low 
mark of 15. The decline is thought to be 
due in part by short selling preceding 
and following the action of the directors 
in deferring the dividend at a meeting 
during the week until July 24. 

It is rumored that the company is 
planning some new financing. In Febru- 
ary of this year the Saxon company 
suffered a severe setback through a fire 
which destroyed its leased plant and has 
put several hundred thousand dollars in 
earnings into the new plant at Spring- 
wells, Mich., which is now nearing com- 
pletion. The company is said to be well 
stocked with a large supply of materials. 


100% Stock Dividend for Detroit Iron 


& Steel Stockholders 
DETROIT, June 23—The Detroit Iron & 
Steel Co. has declared a cash dividend 
of 1% per cent on the company’s pre- 
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ferred stock, payable July 16 to stock- 
holders of record July 2. It has also 
declared a 10 per cent dividend in cash 
payable in four installments of 2% per 
cent each to the owners of common 
stock. The first payment is to be July 
16 to stockholders of record July 2. The 
company will increase its authorized 
common stock from $750,000 to $1,500,- 
000 by transfer of $750,000 from accu- 
mulated earnings, and that the new 
stock be issued to present owners of 
common stock in the form of a 100 per 
cent stock dividend. The new stock is 
to be issued July 2. When the opera- 
tion is completed the company’s out- 
standing capital stock will comprise 
$750,000 of 7 per cent cumulative pre- 
ferred and $1,500,000 of common stock, 
both par value $10. The company 
operates a large steel plant on Zug 
Island at the mouth of the River Rouge. 


U. S. Rubber Acquires Rubber Goods 
Minority Stock 


NEw York, June 23—The United 
States Rubber Co. has acquired the 
minority stock of the Rubber Goods Mfg. 
Co., thus solidifying its financial struc- 
ture. This move will enable the com- 
pany to take title to the physical prop- 
erty and all assets of the Rubber Goods 
company, and will consolidate into the 
parent company the entire tire and me- 
chanical goods portions of its business. 

The United States Rubber Co., at the 
end of 1915, owned all but $1,532,300 of 
the $27,293,100 preferred and common 
stocks of the Rubber Goods company. 
By the end of 1916 this amount had been 
further reduced to $991,900. Now all of 
the minority stock has been purchased 
and the Rubber Goods company will have 
its capitalization reduced to some purely 
nominal — like $100,000. 
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FLINT, MicH., June 22—All industries 
in the city of Flint, Mich., will operate 
the eastern time schedule during the 
months of July, August and September. 
The schedule will go into effect on July 
1. The Buick Motor Car Co., the Chev- 
rolet Motor Co., the Mason Motor Co., 
the Dort Motor Co., the Champion Igni- 
tion Co. and the Weston-Mott Co. will all 
operate according to the new schedule. 

DETROIT, June 22—The Titan Motors 
Corp., organization of which was re- 
cently reported in THE AUTOMOBILE, has 
taken a portion of the Bour-Davis plant 
and placed a corps of draftsmen to 
work. A. A. Gloetner, of the company, 
who returned from Washington this 
week, has reported excellent progress, 
and states that an engine for trucks 
designed for the Government is to be 
manufactured at the Titan plant. 

TULSA, OKLA., June 23—The Uni- 
versal Motor Co. will build a four-story 
assembling plant, 140 by 150 ft. 

CLEVELAND, June 23—The Peerless 
Motor Car Co. has completed extensions 
to be used for the manufacture of pas- 
senger cars, and has commenced the 
erection of a warehouse, 48 by 400 ft. 
The motor truck department of the 
company is employed to about its full 
capacity in trucks for England at the 
rate of fifteen a day. 


CLEVELAND, June 23—The Templar 
Motors Corp. has commenced the erec- 
tion of a one-story building, which will 
be the first unit of its plant. Manufac- 
turing will commence in about 30 days. 

RACINE, WIs., June 23—The Racine 
Auto Tire Co., organized in 1910 with 
a capital stock of $500,000, has an- 
nounced plans for the erection and 
equipment of a complete new tire and 
tube plant with a capacity of 7500 tires 
a day, and employing from 3000 to 4000 
operatives. The present plant produces 
400 tires a day and employs 150 men. 
Last fall the company purchased the 
former Racine baseball park property 
and is planning a five-story reinforced 
concrete and steel plant, 260 by 320 ft. 
Work will begin about Aug. 1, so that 
occupancy may be taken early in 1918. 
The Racine Auto Tire Co. features the 
Horseshoe tire and is distinct from a 


tire and rubber company of similar 
name in Racine. 
CLEVELAND, OHIO, June 25—The K. 





D. Carbureter Co. has purchased a plot 
of ground 324 by 675 ft. 


DETROIT, June 25—Work has _ been 
started on the construction of the large 
ore docks and blast furnaces which will 
be built on the River Rouge for Henry 
Ford. Several acres of ground have 
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been excavated and the work is being 
pushed rapidly. 

Bay City, MicH., June 23—The Wil- 
son Body Co.’s plant, construction of 
which recently started in this city, is 
being rushed to completion and will be 
ready for occupancy by Aug. 1. 

DETROIT, June 25—A one-story ware- 
house is to be constructed at Holbrook 
and the Grand Trunk Railroad for the 
Denby Motor Truck Co. 

DETROIT, June 25—A four-story fac- 
tory building is to be erected for the 
Detroit Pressed Steel Co. Alterations 
are to be made upon three of its present 
plants. 

INDIANAPOLIS, June 23—The Warner 
Gear Co., Muncie, Ind., will establish a 
grocery exclusively for employees. 

ENID, OKLA., June 23—The Geronimo 
Motor Co. will build a factory 65 by 
300 ft., with a 40 by 65-ft. wing. 

TRAVERSE CITY, MICH., June 23—The 
Napoleon Motor Car Co., Napoleon, 
Ohio, it is stated, will locate its plant 
in this city. The company has been re- 
organized with a capital of $150,000. 
The company will have an initial ca- 
pacity of three cars a day. O. A. 
George, who has been the active head 
of the concern, will remain in that ca- 
pacity. 


Women Working in Factories 


DETROIT, June 25—Planning to meet 
the labor shortage which will be pro- 
duced by prolonged war, the automobile 
industry is beginning to regard women 
seriously for factory work. At present 
approximately 3000 women are being 
employed in the factory of the Chalmers 
Motor Co., the Aluminum Castings Co., 
Morgan & Wright, the Maxwell Motor 
Co. and the General Brass & Aluminum 
Co. The Chalmers Motor Co. is making 
a very extensive experiment and has 
placed women on drill presses, bench 
machines, milling machines, assembling 
machines and inspecting, and is also 
using them in the foundry. Various 
manufacturers, now figuring on the em- 
ployment of women, contemplate placing 
them in such occupations as_ sorters, 
counters, inspectors, sweepers, cleaners, 
punch press operators, screw machine 
work, threading and tapping screws, 
bench assembling and core making. 





DEALERS 
$4,000,000 Contract for Maxwell 
DETROIT, June 25—The Maxwell 


Motor Sales Corp. has closed a contract 
with the John D. Williams Co., of New 
York, for 6000 Maxwells valued at 
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$4,000,000. A large number of the car: 
will be shipped to points in South Ame: 
ica and the remainder will go to coun 
tries in the Orient. The Williams com- 
pany is one of the largest exporters and 
importers of automobiles in the United 
States. 


Buick Dealers Convene at Chicago 


DETROIT, June 26—Managers and dis- 
tributers of thirty-six branches of the 
Buick Motor Co. in all parts of the 
United States, representing over 4000 
Buick dealers, opened their annual meet- 
ing here yesterday. Addresses will be 
made by Walter P. Chrysler, president 
and general manager; H. H. Bassett, 
assistant general manager, and E. T. 
Strong, sales manager. 

DETROIT, June 23—District sales man- 
agers and branch managers of the Hupp 
Motor Car Corp. are holding a semi- 
annual 3-day convention at the factory. 
They have been entertained by dinners 
and theater parties. 


DETROIT, June 23—Robert L. Alvies 
has been made the Maxwell distributer 
for northern California. The name of 
Mr. Alvies’ company is the Western 
Motors Co. The company contracted 
with the Maxwell Motor Co. for $2,000,- 
000 worth of Maxwells during the next 
12 months. 


DETROIT, June 20—The Doble-Detroit 
Steam Motors Co. has closed a contract 
with W. L. Hughson, president of the 
Pacific Kissel-Kar branch of San Fran- 
cisco, for 1000 cars, and with the San- 
ders-Duffy Auto Co., of Fort Worth, 
Texas, for 500 cars. 


FRESNO, CAL., June 20—The Willys- 
Overland Co. will erect a building at a 
cost of $70,000 in this city for sales and 
service purposes. 

New York, June 23—The Standard 
Woven Fabric Co., Walpole, Mass., has 
opened a local office at 1834 Broadway, 
in charge of Tom Howard. 

New York, June 25—The Meridian 
Motors Co., Inc., distributer for Ander- 
son cars, is moving from its temporary 
showrooms at 1690 Broadway to 1800 
Broadway, the former showrooms of the 
Premier Motor Co. 


‘STEVENS Point, Wis., June 23—The 
Bukolt Mfg. Co., manufacturing High- 
way steel-shod tire protectors, has closed 
a contract with F. M. Buckel and J. T. 
Grady, Havre, Mont., to act as whole- 
sale representative for the state of 
Montana. The Bukolt Co. is negotiating 
for similar arrangements in four eastern 
states. 
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ToLepo, June 22—Harry L. Shepler, 
vice-president in charge of production of 
the Willys-Overland Co., will resign July 
1. Mr. Shepler’s plans for the future 
are not yet ready for announcement. 
He has wanted to resign from the Willys- 
Overland Co. for several months owing 
to his desire for a complete rest. Mr. 
Shepler has been associated with the 
automobile industry since its inception 
and has been connected with the Willys- 
Overland Co. since 1909, first as super- 
intendent, then as general superintend- 
ent, and finally as vice-president in 
charge of production. He is one of the 
most important figures in the automobile 
industry. 

W. H. Birchall, superintendent of the 
Willys-Overland Co. plants has been ap- 
pointed general superintendent to suc- 
ceed Mr. Shepler. 

Detroit, June 25—Carl Jeffries has 
been appointed chief engineer of the De- 
troit Truck Co. Mr. Jeffries was form- 
erly with the Lozier, Studebaker and 
Reo companies. Harry Peirce has been 
appointed purchasing agent of the com- 
pany. Mr. Peirce was formerly with the 
Regal Motor Car Co. 


INDIANAPOLIS, June 23—C. E. Jeffers 
has been appointed chief engineer of 
the Nordyke & Marmon Co. 





ToLepo, June 23—William R. Mc- 
Culla, of the engineering staff of Willys- 
Overland Co., is returning to England 
to again enter army duties. 

FLINT, MICH., June 22—C. S. Mott, 
one of the directors of the General 
Motors Co., has been summoned _ to 
Washington by Howard E. Coffin to con- 
fer with the National Defense Council. 





YorRK, Pa., June 22—Ralph E. Trout 
has resigned as director of purchases 
for the Pullman Motor Car Co., and has 
accepted a similar position with the Vic- 
tor Motor Co., York. 


DETROIT, June 22—-H. H. Howe has 
been appointed sales manager of the 
Acason Motor Truck Co. Mr. Howe was 
formerly with the Maxwell Motor Co. 


NEW YORK, June 23—R. T. Jollie, Jr., 
has been appointed supervisor of the 
Ajax Rubber Co. in Ohio, West Virginia 
and Kentucky. 


DETROIT, June 23—M. L. Perry, form- 
erly in the purchasing department of 
the Chalmers Motor Co., has been made 
sales manager of the C. A. S. Sales Co. 

SYRACUSE, June 25—Robert H. La 
Porte, who has had a long connection 
with the Franklin Automobile Co. as a 
field representative, will set up for him- 
self July 1 in Washington, D. C., as the 
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Franklin Motor Car Co. He will locate 
at 1324 Fourteenth Street. Mr. La Porte 
covered the East for the Franklin com- 
pany for a number of years and then 
spent 2 years for the Scripps-Booth, re- 
turning to the Franklin people a few 
months ago. 


DETROIT, June 23—William Lininger 
has been appointed a zone manager for 
the Chalmers Motor Co. Mr. Lininger 
was formerly assistant sales manager of 
the Mitchell Motor Co., Racine, Wis. 


DETROIT, June 23—T. H. Smith has 
been appointed special representative 
for the Packard Motor Car Co. of New 
York. Mr. Smith was formerly a field 
representative for the Packard com- 
pany. 

MILWAUKEE, June .24—H. J. C. 
Henderson, for several years manager of 
the Chevrolet Motor Co. of Wisconsin, 
has resigned to become associated with 
the Frint Motor Car Co. as retail sales 
manager. The Frint company is Monroe 
and Oldsmobile distributer in Wisconsin 
and Upper Michigan. Mr. Henderson is 
succeeded as Chevrolet manager by M. 
D. Douglas. 

FLINT, MIcH., June 25—Morgan D. 
Douglas has been appointed manager of 
the Milwaukee retail sales of the Chev- 
rolet Motor Co. Mr. Douglas was form- 
erly with the Detroit branch of the 
Chevrolet Motor Co. 

AKRON, June 23—W. A. Johnson has 
become office manager of the automo- 
bile tire department of the B. F. Good- 
rich Co. He was assistant to A. J. 
Wills, whom he succeeds. Mr. Wills 
retired to take up special duties and 
will be associated with H. C. Miller, di- 
rector of tire sales. Mr. Johnson was 
at one time general sales and adver- 
tising manager of the Pierce Cycle Co., 
Buffalo. 

CHICAGO, June 23—M. W. Hanks has 
resigned as local representative of the 
automobile equipment department of the 
Westinghouse Electric & Mfg. Co. to 
take up standardization work with the 
Society of Automotive Engineers. This 
district will be combined with and 
handled from Indianapolis by H. S§S. 
Johnson, with the title of western dis- 
trict representative. 

CLEVELAND, June 25—H. Scott John- 
ston has become vice-president and gen- 
eral sales manager of the Grant Wire 
Wheel Co. Mr. Johnston was formerly 
general manager of the Crow-Elkhart 
Sales Co. 


NEw York, June 25—E. M. Newald 
has joined the Commonwealth Finance 
Corp. as assistant to George McIntyre, 
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sales manager. Mr. Newald was form- 
erly Chicago manager of new business 
of the Guaranty Banking Corp. 


LonG IsLAND City, N. Y., June 25— 
Chas. Froesch, formerly chief drafts- 
man for the Gillette Motors Co., Mish- 
awaka, Ind., has become an inspector 
of United States airplanes and airplane 
engines in the Signal Service. 

GRAND Rapips, MICH., June 25—Lette 
Shay has joined the Higrade Motors Co. 
as production manager and assistant 
treasurer. 

NEw YorK, June 23—A. L. Godoy, for 
2 years general manager of the Crow 
Motor Sales Co., has resigned and or- 
ganized the Meridan Motors, Inc., to 
handle the Anderson car in the Metro- 
politan territory. V. Vivaudou is presi- 
dent and James A. MacDonald is vice- 
president. 


MEETINGS AND ELECTIONS 


NEw YorK, June 23—At the organ- 
ization meeting of the board of direc- 
tors of the Stutz Motor Car Co. officers 
for the ensuing year were re-elected, 
with the substitution of W. N. Thomp- 
son as treasurer, who takes the place 
of G. H. Saylor, resigned. An execu- 
tive committee was selected, composed 
of Harry C. Stutz, Allan A. Ryan and 
Sherburne Prescott. 

At the annual meeting of the stock- 
holders, W. N. Thompson, of Indian- 
apolis, and John J. Watson, Jr., of this 
city, were elected directors, R. E. May- 
pole and H. F. Campbell retiring from 
the board. Other directors were re- 
elected. 

Net profits of the Stutz company for 
the first 6 months of this year, with the 
latter half of June estimated, approxi- 
mates $600,000, equal to $8 a share on 
the 75,000 shares of stock outstanding. 
This total of approximately $600,000 
net profits in the first half of this year 
compares with $649,042 net profits for 
the entire calendar year 1916. 

NEW YORK, June 25—The retiring di- 
rectors of the Fisher Body Corp. were re- 
elected at to-day’s annual meeting, as 
follows: Charles T. Fisher, F. J. Fisher, 
Louis Mendelssohn, Albert Rothbarth and 
Aaron Mendelson. 

St. JOHNS, MIcH., June 25—Officers 
and directors of the new Triangle Motor 
Car Co., organization of which was re- 
cently announced in THE AUTOMOBILE, 
were elected last week as follows: Di- 
rectors—Eugene Hart, Fred Von Thurn, 
Walter Burk, Raymond Hull, Fred 
Burk, Henry Kelly and Charles S. 
Clark. Officers—Eugene Hart, presi- 
dent; Fred Von Thurn, general man- 
ager; Walter Burk, secretary, and Ray- 
mond Hull, treasurer. 
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N. Y. May Exports 
Improved 


Shipments from That Port In- 
creased $1,000,000—England 
Imports 1086 Trucks 


New York, June 22—May automo- 
bile and truck exports were much im- 
proved, according to the returns of ship- 
ments from this port in that month, 
which amounted to $6,228,024, compared 
with $5,447,996 in April. As in the 
previous month, our motor vehicle ex- 
ports were mainly to England and 
France, with several of the South 
American countries near the top of the 
list. During May England concentrated 
most of her buying in trucks, being our 
largest buyer, with a grand total of 
1086 of these vehicles, valued at $1,858,- 
270, as compared with 418 in April, 
valued at $1,290,594. The total truck 
exports from New York in May num- 
bered 1440 and were valued at $2,590,- 
352. France bought 270 trucks, valued 
at $577,012, compared with 175, valued 
at $406,266 in April. ; 

Passenger car exports were lower in 
May, due to the German submarine ac- 
tivities. As a result shipments of cars 
to Europe were small. The largest 
buyer of passenger cars was Argentina, 
numbering 404, valued at $263,425. The 
total number of cars shipped from New 
York was 2990, valued at $2,193,905, 
compared with 3413 in April, valued at 
$2,541,844. Uruguay was our second 
largest passenger car buyer in May, with 
a total of 351, valued at $196,656. Cuba 
bought 153 cars, valued at $83,407. 

France imported 255 cars in May, 
valued at $113,925. England increased 
her April total from 11 to 112, valued 
at $80,993, despite the scarcity of gaso- 
line and restrictions put on the use of 
automobiles. 

Parts exports were a little heavier in 
May, amounting to $1,443,767, as com- 
pared with $976,281 in April. England, 
France and Argentina were the largest 
buyers. English parts exports amounted 
to $655,417, French to $245,942 and 
Argentine to $237,158. 


Five Kissel Truck Models 


HARTFORD, WISs., June 24—A longer 
wheelbase and loading space and the 
all year cab are the outstanding fea- 
tures of the new line of Kissel trucks 
announced by the Kissel Motor Car Co. 
These consist of the Flyer, with a chas- 
sis capacity, including body, of 2250 Ib., 
costing $1,085; the General Utility, ca- 
pacity 3400 lb., at $1,485; the Freighter, 
capacity of 5200 lb., at $2,100; the 
Heavy Duty, capacity 8600 lb., at $2,950, 
and the Dreadnaught, capacity 11,800 
Ib., at $3,750. 

The first model, formerly termed the 
%-tonner, has been increased in wheel- 
base from 120 to 135 in. and with an 
8-ft. loading space instead of 6 ft. 3 in. 
The next model has its wheelbase in- 
creased from 132 to 152 in. and a load- 
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ing space of 10 ft. instead of 8 ft. The 
third model has a 168-in. wheelbase in- 
stead of 144 in., and a 12-ft. loading 
space in place of 10 ft. The two largest 
models, the Heavy Duty and the Dread- 
naught, have wheelbases of 168 and 180 
in., respectively, and 13 and 14-ft. load- 
ing space. 

The first two models have 3% by 
5%-in. Kissel engines, giving 24.2 hp., 
S. A. E. The last three have 4% by 
5% in. Kissel engines, giving 29 hp., 
S. A. E. 

The Flyer has a special bevel gear 
drive, while the other four models are 
equipped with worm drive. 


Sanford Truck Is Reorganized 


SYRACUSE, June 23—The Sanford Mo- 
tor Truck Co. has been reorganized and 
active control placed in the hands of 
E. A. Kingsbury, E. A. Dauer and J. E. 
Gramlich, all previously connected with 
the Chase Motor Truck Co. The com- 
pany will market an entirely new line of 
trucks, including 1 and 2 ton internal- 
gear drive and 2%-, 3%- and 5-ton 
worm-drive models. The personnel of 
the new Sanford company follows: 
president, J. F. Durston; vice-president, 
C. Hamilton Sanford; secretary-treas- 
urer, F. F. Sanford; general manager, 
E. A. Kingsbury; general sales man- 
ager, E. A. Dauer; chief engineer and 
designer, J. E. Gramlich; and assistant 
engineer, W. F. Hinnelsbach. 


Reo Has Large Materials Stock 


LANSING, MICH., June 25—The Reo 
Motor Car Co. has purchased enough 
materials to meet the company’s needs 
up to January, 1918, and will this year 
turn out 100 per cent more trucks than 
in 1916 and 5000 more passenger cars 
than in the preceding 12 months. The 
company has orders on its books for 
more than 8000 passenger cars and a 
large number of trucks. 


Connecticut Completes Lens Tests 


HARTFORD, CONN.. June 25—The State 
department of motor vehicles has com- 
pleted tests upon lenses submitted by the 
manufacturers to date and has passed 
upon and issued a list of approved ap- 
pliances. In issuing this list of devices 
and appliances the department has indi- 
cated in each instance the candle power 
of the light which was used in the test. 


Recommend War Road Building 


NEw YORK, June 25—A meeting held 
at the Automobile Club of America 
passed a resolution urging that the 
highway departments of the States co- 
operate with the War Department in the 
investigation of highways and the build- 
ing of roads which will be of greatest 
value. The transportation of products 
makes certain highways important. It 
was also suggested that railroads should 
not be permitted to place an embargo 
on road building machinery and ma- 
terials. 
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Trucks for U.S. Cost 
$3,000 Each 


87 Makers Bid for First 35,000 
Army Transports for 
War Dept. 


WASHINGTON, D. C., June 22—Aver- 
aging $3,000 each, the motor truck 
makers in this country have given their 
bids to the War Department for the 
manufacture of 35,000 trucks to be used 
by the transport division of the United 
States Army. These will be used for 
an army of 2,000,000 men, and would 
represent an expenditure of $105,000,- 
000. Contracts were asked to hold good 
until the end of the present fiscal year. 

Some eighty-seven makers are repre- 
sented by the bids, which were mainly 
on 1% and 3-tonners. Time of delivery 
specified shows the makers are ready to 
begin turning trucks over to the Gov- 
ernment at once in many instances, in 
30, 60 or 90 days in others, and in 6 
months in still others. 

It is estimated that there are not more 
than 40,000 trucks on the entire western 
battlefront in Europe. An order of 
35,000 trucks by the American Govern- 
ment will result in putting the United 
States on a par with all of the bellig- 
erents. A symposium of the bids opened 
by the quartermaster-general appears on 
page 1271. 


Omaha Speedway to Be Dismantled 


OMAHA, NEB., June 24—The Omaha 
speedway is to be dismantled after the 
races to be held here July 4. The track 
was built 3 years ago at a cost of about 
$125,000. 

Nineteen drivers have been entered 
for the race, which is an A. A. A. cham- 
pionship award event. Two races will 
be held, of 150 miles and of 50 miles. 


Oldfield Defeats DePalma at Milwaukee 

MILWAUKEE, June 24—Barney Old- 
field to-day defeated DePalma in three 
special races of 15, 25 and 10 miles, 
respectively. Oldfield won the first race 
in 13:35%, breaking the track record. 
He also took the next event of 25 miles 
in 23:42. The last event, 10 miles, was 
restarted on account of engine trouble 
experienced in Oldfield’s car. On the 
second start, Oldfield took the lead and 
held it to the finish, his time being 
9:02 4/5. 


Burd Piston Ring Directory Out 


RockrorD, ILL., June 25—The Burd 
High Compression Ring Co. has brought 
out its 1917 edition of its piston ring 
directory. This book contains the list- 
ing, both by sizes and by alphabetical 
order, of piston ring requirements for 
practically every automobile, truck and 
tractor manufactured in this country 
during the past 10 years, besides infor- 
mation of like character, covering the 
requirements of aeronautical, marine, 
stationary and other types of internal 
combustion engines. 


ae SSeS. 
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A Synopsis of the Bids Opened by the Quartermaster-General 


Size in Price Size in Price 
en Bidder Tons Number Each Bidder Tons Number Each 
United ee Ce. Peete teen eee ree ee eeecens 1% 4800 $2915.00 Packard Motor Car Co. ..........00cesceeee 1% 1 to 3000 3474.79 body. 
awe. Ce 7 oe 2300 .00 3173.59 chassis 
Deed T ti ges pat haat ibeomee 3 j 1000 2870.00 The above according to special army speci- } 
Diamond T Mot Co. . ss eeeeeseees 14 700 2145 .00 fications if ordered before Aug.10....'... 1% Morethan 3000 4170.59 body 
0 po oly or UO Savige koe 3 275 2965.00 3808 .31 chassis alone 
eee ee -.. 1K 100 up 2150.00 The above if ordered after Aug .10. 
Maccar Tri kG , - S oo per day 2960.00 1% 1 to 3000 3082.80 body 
ond Truck C <4 (ees - ; = = 2780.60 chassis alone 
pos _— Motor — Co ak 11 2000 2785 .00 sa ica eae pe z yo alone 
owling Green Motor Truck Co : Ree 1000 3250.00 The above following government specifi 
: pecifica- 
men — _s Truck Corp oa 3} 6 1000 2515.00 tions in commercial trucks. 
Sect Sisher Cor Ce a Be 2515.00 2 1 to 3000 2732.81 body. 
Witt-WillCo.. reson eee 2945 .00 2430 61 chassis alone 
Denby Motor Truck Co.. hs 1050 aie Mee tee 
Sullivan Motor Truck C =a . es 2 aa $4 : : : 2916.75 chassis alone 
lndiens Treck Corp . ‘f 2 rood - pH The above commercial trucks with special 
ee 1% 4 562 equipment. 
Willye-Overland Co me a ot 10% con. 22a 
, . 1% ost plus chassis ~ 
peeceetipe! Mie Co 2: oe. Mare than 2000 4960-35 with body 
~ z . . 14 ne le 18 
So Ce a Th eae som eae 
- Riceh 2 lay : chassis 
oe wingfield Motor Truck Co oe 3 ; 8 per day 3442.50 More than 3000 4243.93 with body 
Whi oq .. 1% 3850 3150.00 5836 .87 chassis 
yhite Co. . or 3400 3150.00 . . . 
White Co 3 1875 3800 00 The above commercial trucks with special 
: + equipment. 
White Co... 14“ o7m0 poem 7 1-3000 3143.03 with body 
"3°" and 1070 3800.00 2803 .81 chassis 
\ 9 More than 3000 3771.64 with body 
ee 3 and 975 3800 .00 ; ; : lh eaeeess 
White ¢ Oss. : 50 to 1425 3150.00 The above without special equipment. . 
Sask Motors ( ‘o : 200 2465 .00 Acason Motor Truck Co..................-- 1144 1 to 5000 — see ga 
Nash Motors Co res 1 to 35, 280! .00 wit: 
Hewitt-Ludlow Auto Co 1% " ‘ on ty H 3 3150.00 chassis P 
Hewitt-Ludlow Auto Co sae 4 per mo. 3950.00 3405.00 with body 
a —— Truck Co » % 500 1640.00 Brockway Motor Truck Co.................. 1% 792 2975 .00 
tang : nang # T oy Co. ; 300 to 600 Cost plus 10% F 792 3875 .00 
~—s pa a £ ee. : pa per mo. 2750 00 Service Motor Truck Co...:..............-- 4 . = pea 
1z Corp.. ’ 935 3 
Wichita Falls Motor C . 1% lor ane 2950 00 ° 2500.00 
Wichita Falls Motor Co 3 1 or more 3800 .00 3500.00 
— Truck Co 3000 2025.00 Federal Motor Truck Co..................-- . a _—s 
‘Steel wheels $75 extra) Ma : 
Res aw Dee Co “a 300 2500.00 Dart Mates Trask Co. ....... 05 coi acdc = to -_ apd 
= Wood wheels) 1 to * 
United States Motor Truck Co .... 2% chain drive 2500.00 PROOR MOCO MNO 5.55.0 sss rae ce 30 408 58 to 500 2550.00 chassis alone 
314 3200.00 2835 .00 with body 
- ~— 2800 .00 General Motors Truck Co................... 3 models 1000 _ = 
; nformal bic 3500 .00 
Four-Wheel Drive Auto Co f 3 4000 3200 00 ‘ , ; 2800 .00 to 3000.00 
200 per mo. 3200.00 Forschler Motor Truck Mfg. Co......... : 60 2025 .00 
G. A. Schact Motor Truck Co : 144 100 2650.00 Consolidated Motors Co. . SP Ait wae 535 ay pd » bod 
3 100 3200 00 5 wit y 
Garford Motor Truck Co 14 1050 2730.00 Steward Motor Car Co... . Os ae 600 1785 .00 
4 . 3 265 3200 00 Selden Truck Sales Co ALA ok oe ee 2ton 1500 2807 .62 
Fageol Motor Truck Co 2 100 3500 .00 1050 3716.02 
: 314 50 4600 .00 Deneed Motor Truck Co. . Laer ees : 250 to 500 3423.00 with body 
Dorris Motor Truck Co 2 50 2160.00 3135 .00 chassis 
4 : 1% 750 2687 .00 500 to 1000 3270.00 with body 
Bessemer Motor Truck Co 1% 2325 2413 .00 : : 2996 .00 chassis 
: : 2325 3313 .00 Bourne Magnetic Truck Co Sette 4500 750.00 
Acme Motor Truck Co 600 3000 .00 Signal Motor Truck Co............... : : 240 2300 .00 
wiieed 3 300 3000 .00 240 3000 .00 
H. E. Wilcox Motor Truck Co 2 1000 2200 .00 Rowe Motor Manufacturing Co.............. 50 to 500 2595 .60 ‘ 
seg Ww = — Truck Co 3 775 2335 .00 Hurlburt Motor Truck Co.....:..... 7.6% 1 to 35,000 2350.00 chassis 
ull More Motor Truck Co 3 300 3000 .00 3900 .00 
Reo Motor Co. : 14 3 per day 1485.00 Bethlehem Motor Corp................. - 1 to 5000 2175.00 
Oneida Motor Truck Co 1% 45 1855 .00 Corbitt Motor Truek Co........... ‘ . 1% 133 2509 .00 
‘ ; 30 2520.00 Locomobile Co. of America. ................. Not less than 500 3972.44 
Dayton Motor Truck Co 3 150 4000 .00 Not less than 250 4024.57 
H. G. Burford Co 1% 2300 2463 .00 Not less than 250 4078.82 
: hie 3 2300 3813.00 Not less than 1000. 417} .68 
Clyde Cars Co.......... 144 1500 2465 .40 Not less than 500 4272. 
Beck Motor Truck C ;. a. Not less than 250 4370.12 
*k Motor Truck Co 2 150 1950 .00 Not less than 379.1 
Moreland Motor Truck Co 14 = po ge Other bids also submitted. 
yA ’ } Arm 
2000 2098 '00 Commercial hiedt 4 
25 2885 .00 Winther Motor Truck Co... ..............--- More than 2000 2325.00 2859.00 
White Co 9 2664.75 1000 to 2000 2325.00 2850.00 
-. . - . 1% 60 to 1225 3800 .00 500 to 1000 . 2356.00 .00 
1 _ ~ 4 = oe 250 to 500 2418.00 4.00 Yor ; 
Gramm-Bernstein Motor Truck Co 2 759 2790.00 ito 100 2480.00 040 00 
4 3100.00 Model B 
, : 33 3300.00 
Gramm-Bernstein Motor Trucki#@o......... 34 759 3420 .00 pear a 3000.0: 3525.00 mae 
594 ae 500 to 1000 3040.00 572.00 ty 
hambes Motor C ar Co. 14g 1 to 1000 325) “ bs 4 fa ade pak 
James Cunningham Son & Co 5 a 300 3000.00 B.& M. bo. 4 ¢ i 
Standard Motor Truck Co 3 ‘ Hd ci 2a BR Sah ee» 1 eee bere 1000 to 3000 «=: 3100.00 
z _— pd er _ ot ae ee Ned Co.. ie a 100. 3950.00 
: . vA ” us nforma! bids receiv a ter opening. : “ ; 
ere ee < 7 a ~ 100 4380. 00 Chicago Republic Truck Co...............-.. 2 4 2173 50 
Globe Motor Truck Co itz ba ao (Steel wheels) : 2273.50 
Hahn Motor Truck Co... Hf: R.. oe nay 4 H. oe Motor Company willing to 
. 4 ; 2 : e contract. 
Hannay Motor Sales Co... 6 1800.00 Pierce-Arrow Motor Car Co................. 2 100 3090 .00 
4 1900 .00 800 3500 .00 (special 
4 3070-00 5 300 4300.00 —e 
FE lde : ’ . 00. 
Day-Elder Motors Corp...... ss ; A : 1031 .25 NGS ok oS Se rn nie 1 to 35,000 4600 .00 
+f: —s a = ‘ 1 to 35,000 3800 .00 
. — = ‘2 ‘ lds received after openjng. 
Kissell Motor Car Co........... oe) SE 3 to 6 por day 2627 .00 Rayford Track é& Tractor Co. Pe SE ais 1000 1700.00 
: 1 a s. 0 10 per day raham Engineering Corp.............. 1000 1800 .00 
Lippard-Stewart Motor Car Co.............. 114 35 per mo. pone Gd 00 oats alone Washington Motor Truck Co. . Lcphigie saree 1000 PARA MH 
Pe ee . . y 75 .00 
Strict Government specifications. ........ 3312.00 chassis alone Royal Motor Truck Co.........6.....5 0008 100. - sense 
3562.00 body 100 3800 .00 






































1272 


Ford Accessories 
Exhibited 


National Exposition Planned 
—Shows in Large Cities 
—First in Chicago 


CHICAGO, June 22—At a meeting held 
this week plans were laid for financing 
the national exposition of Ford acces- 
sories, a body of manufacturers that 
will direct shows throughout the coun- 
try at which will be exhibited acces- 
sories made especially for Ford cars. 

H. V.. Buelow, Toledo, has been made 
show manager, and will have charge of 
all of the shows, the first of which will 
be held in Chicago in September, and 
others in the principal cities of the coun- 
try on dates not yet determined. 

Included in the personnel of officers 
and directors are men representing com- 
panies of national importance which 
mark the proposed show as one of more 
than local importance. It has been found 
that there are some 300 manufacturers 
who, it is hoped, will become members 
of the organization, the membership fee 
being $100. This is not an annual fee 
but makes the membership permanent. 

An office has been opened for Mr. 
Buelow in the New Southern, Chicago, 
from which details of the show will be 
worked out. It is proposed that a cir- 
cular be published and that each mem- 
ber send out his pro rata of a total of 
300,000 to Ford owners within a radius 
of 300 miles of Chicago. It is probable 
that this circular will carry the names 
of all members and the advertising of 
several. * 


NEW COMPANIES 


GRAND Rapips, MIcH., June 26—Pro- 
motion of a new company for the manu- 
facture of demountable wheels is being 
completed in this city. The company is 
to be known as the Kol-ben Mfg. Co. and 
will be capitalized at $200,000. Stock 
will be offered at $10 a share. The com- 
pany will manufacture hubs only for 
wire, wood or steel wheels. 


INDIANAPOLIS, IND., June 23—The 
Britton Carburetor Co. has been incor- 
porated with a capitalization of $15,000. 
Carl G. Fisher, president of the Prest- 
O-Lite Co. and the Indianapolis Motor 
Speedway, is one of the incorporators. 
Associated with Mr. Fisher are Charles 
G. McCutchen and Quintin G. Noblitt. 

INDIANAPOLIS, IND., June 23—The 
Long Light Lens Co., manufacturer of 
a new type of automobile headlight, of 
Kokomo, Ind., has been incorporated 
with a capitalization of $25,000. Maurice 
Louth, Earl Barnes and Fred Trees are 
the incorporators. Each lens is com- 
posed of 800 smaller lenses, which dif- 
fuse light in such a manner as to pre- 
vent a glare. 

COLUMBUS, OHIO, June 23—-The Varni- 
Shine Co., which has been manufactur- 
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ing an automobile body polish, is being 
reorganized, and headquarters will be 
located in Cleveland. James Price will 
be general manager, succeeding Mrs. C. 
C. Janes, who started the business and 
who retires because of ill health. The 
Columbus office will be retained. 


CoLuMBus, OHIO, June 23—The Auto- 
matic Control Trailer Co., with offices 
in the Hartman Bldg., which was in- 
corporated about 6 weeks ago for $25,- 
000, has turned out its first trailer. 
Officers of the company are: S. A. Kin- 
near, president; Charles Seaman, vice- 
president; John T. Price, secretary- 
treasurer. 


GRAND Rapips, MICcH., June 23—The 
manufacture of a line of trucks of 1 
and 2-ton capacity will be undertaken 
by the Muskegon Engine Co., Muske- 
gon. This company makes a valveless 
four-cycle engine. C. E. Johnson, of 
Muskegon, is president, and H. L. Schuh, 
of this city, is vice-president. 

NEw YoRK, June 24—The Crescent 
Motor Truck Co. has been incorporated 
in this State to manufacture a 1500-lb. 
delivery car to be an assembled propo- 
sition and to sell around $1,000. 

The company has taken temporary 
quarters at 1457 Broadway. Production 
is expected to start by Sept. 1. The 
company is a closed corporation with a 
nominal capital of $6,000. J. W. Brooks 
is president. 





Quincy, ILL. June 23—The Nis- 
wander Mfg. Co. has been incorporated 
to manufacture demountable automobile 
rim removers, rim tools and parts of 
automobiles. 


DETROIT, June 23—The Picard Car- 
bureter Corp., organization of which was 
mentioned in an earlier issue of THE 
AUTOMOBILE, has been incorporated in 
this state with a capital of $100,000. 


1075 Overlands in 1 Day 


ToLepo, June 26—The sales of the 
Willys-Overland Co. to-day were the 
largest in the history of the company 
for a single day, totaling 1075 cars. 
Shipments totaled 702 cars. 


Stromberg Re-elects Officers 


NEw York, June 27—The retiring di- 
rectors of the Stromberg Carburetor Co. 
were to-day re-elected at the annual 
meeting. 


Christmas Cove Junket, July 20 


NEw YorK, June 25—The annual trip 
to Sam Miles’ home at Christmas Cove, 
Me., will be held July 20. As in former 
years, the party will consist of promi- 
nent men in the automobile and acces- 
sory industry. It is expected that there 
will be about thirty-five in attendance. 
The party will meet at Portland July 20 
and will proceed from there to Mr. Miles’ 
estate, either by special boats or by auto- 
mobiles. 
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National Credit 
Assn. Meets 


Co-operation Keynote of Con- 
vention at Kansas City— 
Educational Work Planned 


Kansas City, Mo., June 24—Co- 
operation of all business interests to put 
American business on a sounder basis, 
for foreign as well as domestic trade, 
was the keynote of the annual conven- 
tion in this city of the National Asso- 
ciation of Credit Men June 19 to 22. 
One element of this co-operation was 
particularly important, because it is a 
comparatively new idea—the promotion 
of a better understanding between the 
credit men of manufacturers and whole- 
salers, and the retailers. This subject 
was discussed from the standpoint of 
the credit man by Fred T. Jones, of the 
H. W. Johns-Manville Co., who is presi- 
dent of the Cleveland Credit Men’s 
Assn., under the title “Our Responsi- 
bility to Retail Merchants.” He de- 
clared that the credit men should help 
the retailers to understand the principles 
of credit granting, for then the retailer 
would be able to appreciate the prin- 
ciples that will help him do larger and 
more profitable business. 


To Increase M. & A. M. Grouping Com- 
mittee 


NEw YoRK, June 25—It is expected 
that the present grouping of the M. & A. 
M. board, consisting of C. W. Stiger, W. 
O. Rutherford and L. M. Bradley, will be 
enlarged to about thirty-five members, 
composed of the board of directors and 
other members. A special meeting will 
be held in the near future to work out 
the plans of this committee. This meet- 
ing will be held in Cleveland or Detroit. 
As outlined in these columns, the group- 
ing plan of the association is to sepa- 
rate those companies manufacturing like 
products into groups with their own 
chairmen and meeting places. 

At last Friday’s meeting of the asso- 
ciation it was decided to change the date 
of the executive board meeting to the 
third Friday of each month instead of 
the second Friday and to change the 
monthly meeting of the credit committee 
to the third Thursday. 

The association has voted in favor of 
the purchase of $25,000 worth of Liberty 
Bonds and an additional amount for its 
employees. 

Christian Girl, chairman of the show 
committee, and L. M. Bradley, manager, 
have concluded negotiations with the Na- 
tional Automobile Chamber of Commerce 
in regard to the 1918 show at the same 
terms and conditions as in former years. 


Morris Bank Completes Organ‘zation 


DETROIT, June 23—The Industrial Mor- 
ris Plan Bank, of Detroit, has been or- 
ganized to extend loans to au‘tomobile 
and other workers in this city. Edwin S. 
George, president of the Steel King Mo- 
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tor Plow Co., is president and Eugene W. 
Lewis, vice-president of the Detroit Axle 
Co., is vice-president. Automobile mak- 
ers were instrumental in organizing this 
bank, the purpose of which is to eliminate 
the evils of the loan charge as regards 
motor car workers. 


Senate Levies 5% Tax on Advertising 


WASHINGTON, D. C., June 27—The 
Senate finance committee, considering 
the revenue bill, has adopted a provision 
fixing a tax on one-fourth of one cent 
per pound on second class postage and 
a tax on advertising of 5 per cent, with 
an exemption up to $4,000. 





No Change in Studebaker Cars 


DETROIT, June 27—The Studebaker 
Corp. has issued a statement to the 
effect that there will be no change in 
their models this year. 





LATE NEWS BY WIRE 
FLINT, MICH., June 26—The Champion 
Ignition Co. has received orders for 
sample spark plugs from the Govern- 
ment. The plugs are to be given severe 
tests for aviation, passenger car and 
truck service. 


DETROIT, June 26—The Parker Rust 
Proof Co. of America received orders 
last week from the United States Gov- 
ernment to install a complete Parker 
rust proofing plant in the Government 
arsenal at Rock Island City, IIl. 


Import Duty on Gasoline Lifted 


Mexico City, June 27—Import duties 
on gasoline and higher petroleum deriva- 
tives have been lifted. This places 
Mexican refiners in competition with 
those of the United States and has 
caused a sudden rise in price of gaso- 
line to 50 cents a gallon. 


G. M. Ambulances for U. S. Army 


PONTIAC, MIcH., June 27—The Gen- 
eral Motors Truck Co. has received an 
order for 1000 1%4-ton chassis to be used 
for ambulances in the Medical Corps, 
United States Army. 


Regal Par Reduced to $10 


DETROIT, June 27—The par value of 
the Regal Motor stock has been reduced 
from $100 to $10 per share. 


Pierce Stock Listed on Exchange 


NEW YoRK, June 27—The governors 
of the Stock Exchange have admitted 
the Pierce-Arrow securities to the official 
list. In all $6,207,400 preferred and 
166,268 shares of the company’s stock 
have been listed. 


J. B. Pierce, Atterbury Pres., Dead 


BUFFALO, June 22—J. B. Pierce, presi- 
dent of the Atterbury Motor Truck Co., 
died to-day at his summer home in Lynn- 
field, Mass. 
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Truck Convention 
July 9 


Meeting To Decide Details of 
Military Truck Open to 
All S. A. E. 


WASHINGTON, June 27—At the meet- 
ing of truck engineers and parts makers 
held at the Bureau of Standards to-day, 
it was agreed to call a larger meeting 
in Columbus, Ohio, on July 9 at the 
University of Ohio. Previous to this 
meeting the sectional and divisional com- 
mittees will meet and complete the sug- 
gested standard designs for the different 
parts. The general meeting will con- 
sider these in detail and also the whole 
assembly. ; 

Captain Britton of the War Depart- 
ment will attend and it is expected that 
complete finality will be reached. The 
meeting is open to all members of the 
S. A. E. and a very large attendance is 
desired. 


House Passes River Rouge Bill 


DETROIT, June 26—The House of Rep- 
resentatives last night passed a $490,000 
appropriation required to even the River 
Rouge sufficiently to permit the docking 
of deep draft ships at the proposed new 
Ford smelter and tractor plant. 


Rees Is New Type Jack 


PITTSBURGH, June 23—A new line of 
lifting jacks has been placed on the 
market by the Service Corp., this city. 
This company has been manufacturing 
jacks for industrial purposes for several 
years and now has turned its attention 
to the automobile field, for which it has 
developed two models, one suitable for 
passenger cars and motor trucks up to 
2 tons capacity and the other for trucks 
of 5 tons capacity. The mechanism of 
the jack consists of a double worm, right 
and left hand, meshing with two worm 
wheels. Each of these worm wheels is 
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New Rees jack, showing operation 
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formed integral with a spur pinion at its 
side and these two pinions mesh with 
racks cut on the ram or hoist of the jack. 
The worm is made of crucible steel and 
wheels are of malleable iron. The 
mechanism is self-looking and the ram 
can be raised and lowered only by turn- 
ing the worm. To raise it the worm 
must be turned clockwise and to lower 
it anti-clockwise. The gear reduction is 
such that four and one-half turns of 
the worm raises the ram 1 in. The No. 
1 jack weighs 12 lb. and the No. 2, 14 
lb. The former has a maximum lift of 
6% in. 


Folding Handle 


An interesting feature of the jack 
is the collapsible folding hand'e by 
means of which it is operated, which 
obviates the necessity of the operator 
crawling underneath the car in order to 
place the jack in position under the rear 
axle, and to operate it. This collapsible 
handle is made in three sections; when 
extended it is about 3 ft. long and when 
folded, about 18 in. It is provided with 
a socket fitting over the end of the worm 
shaft and a locking ring is provided 
which when turned through a _ small 
angle locks the handle on the shaft and 
prevents it from coming off. The jack 
can then be swung and shifted into posi- 
tion under the axle by means of the 
handle. A universal joint in the handle 
near the socket permits of operating it 
from difficult angles. This collapsible 
handle is preferred for touring car use. 
For truck purposes the company has de- 
veloped a ratchet-operating device on 
which a patent has been applied for. 


U. S. Permanent Aircraft Exhibit 


WASHINGTON, June 27—The National 
Advisory Committee for Aeronautics 
and the Aircraft Production Board have 
instituted a project for a permanent ex- 
hibit of aircraft materials of all kinds, 
including engine parts and sections of 
planes, to be established in Washington 
for the benefit of army and navy engi- 
neers and manufacturers. A building to 
house the exhibit is now being con- 
structed by the Government south of the 
Smithsonian institute and the display 
will be made available to all aircraft 
manufacturers and kept up-to-date as 
the science develops. 

The latest foreign machines and spe- 
cialized parts from foreign makers ré- 
flecting the highest development of Euro- 
pean building science in the 3 years of 
war, will be displayed. 


Airplane Mission Safe in Europe 


WASHINGTON, June 27—Safe arrival 
is reported at a British port of 125 
experts, sent from this country to ac- 
quire and bring back to the United States 
all possible information regarding air- 
craft designing and manufacture of both 
engines and planes. Included in the dele- 
gation are men_ representing legal, 
manufacturing, designing, engineering, 
military and naval experience and train- 
ing, it is stated by the Aircraft Produc- 


tion Board. 

































































Automobile Calendar 


ASSOCIATIONS 
July 10-11—-Chicago, National 
Automobile Dealers’ Assn., 
Organization Meeting, Ho- 
tel La Salle. 
Sept. 12-14—Atlantic City, N. J., 
Motor and Accessory Man- 
ufacturers, Mid - Season 
Meeting. 
Sept. 25-28—Pittsburgh, Nation- 
al Assn. of Purchasing 
Agents, Convention. 


CONTESTS 
1917 


July 4—Omaha. Neb., Speedway 
Race, Championship. 


July 4—Uniontown, Pa., Speed- 


way Race. 


July 4—Tacoma, Wash., Speed- 
way Race. 


July 4—Visalia, Cal., Road Race 


July 4—Spokane, Wash., Track 
Race. 


July 4—Benton Harbor, Mich., 
Track Race. 

July 14—Rochester, N. Y., Hill- 
climb. 


July 15—Missoula, Mont., Track 
Race. 





July 17-19—Buffalo, N. Y., Inter- 
city Reliability. 


July 22—Anaconda, Mont., Track 


Race. 


July 29—Great Falls, Mont., 
Track Race, 

Aug. 5—Billings, Mont., Track 
Race. 

Aug. 17 Flemington, N. J., 
Track Race. 

Sept. 3—Uniontown, Pa., Speed- 


way Race. 
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Sept. 3—Cincinnati, O., Speed- 


way Race, Championship. 


Sept. 6—Red Bank, N. J., Track 
Race. 


Sept. 8—Hillclimb, Pike’s Peak, 


for stripped stock chassis. 


Sept. 15 





Providence, R. L. 


Speedway Race, Cham- 
pionship. 

Sept. 22—Allentown, Pa., Track 
Race. 

Sept. 28—Trenton, N. J., Track 


tace, 


Sept. 29—New York Speedway 
Race, Championship. 


Oct. 6 — Danbury, Conn., Track 
Race. 


Oct. 6—Uniontown, Pa., Speed- 
way Race. 


Engineering Calendar 


American Railway Master Mechanics’ Assn. 
American Institute of Electrical Engineers. 
Master Builders’ Assn. 


American Society of Heating and Ventilating Engineers. 
Iron and Steel Electrical Engineers, 


Association 


Mining and Metallurgical Society of America. 
Society of Automotive Engineers. 


JUNE 


26-30—Amer, Soc, for Test. Mat. 
annual meeting Atlantic 
City, Hotel Traymore, Busi- 
ness meetings, reception and 
golf tournament. 


JULY 


7J—Assn. Iron & Steel Elec. 
Engrs. monthly meeting 
Phila. section. : 
9—Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Ill. section at Chicago. 
9—Amer. Soe. Heat. & Vent. 
Engrs. monthly meeting 
Mich. section at Detroit. 
10—Amer. Soc, Heat. & Vent. 
Engrs. monthly meeting 
Mass. section at Boston. 
12—Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Penn. section at Phila. 
Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Ohio section at Cleveland. 


14—Assn. Iron & Steel Elec. 


Engrs. monthly meeting 
Cleveland section. 


13 





16—Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
New York section. 


2i—Assn. Iron & Steel Elec. 
Engrs. monthly meeting 
Pittsburgh section. 


AUGUST 


4—-Assn. Iron & Steel Elec. 
Engrs. monthly meeting 
Phila section. 


9—Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Penn. section at Phila. 


10—Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Ohio section at Cleveland. 


1i—Assn. Iron & Steel Elec. 
Engrs. monthly meeting 
Cleveland section. 


is—Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Ill. section at Chicago. 

13.—Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Mich. section at Detroit. 

14—Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Mass. section at Boston. 

20—Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
New York section. 

21—Assn. Iron & Steel Elec. 
Engrs. monthly meeting 
Pittsburgh section. 


SEPTEMBER 


i1—Assn. Iron & Steel Elec. 
Engrs. monthly meeting 
Phila, section. 

8—Assn. Iron & Steel Elec. 
Engrs. monthly meeting 
Cleveland section. 

10-14—Assn. Iron & Steel Elec. 
Eners. annual convention at 
Phila. 

10—Amer. Soc. Heat. & Vent. 


Engrs. monthly meeting 
Ill. section at Chicago. 


10—Amer Soc. Heat. & Vent. 
Engrs. monthly meeting 
Mich. section at Detroit. 


11—Amer. Soc. Heat. & Vent. 
Engrs. montnly meeting 
Mass. section at Boston. 


13—Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Penn, section at Phila. 


14—Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Ohio section at Cleveland. 


15—Assn. Iron & Steel Elec. 
Engrs. monthly meeting 
Pittsburgh section. 


17—Amer Soc. Heat. & Vent. 
Engrs. monthly meeting 
New York. section. 


20—Mining & Met. Soc. of Amer. 
monthly meeting N. Y. sec- 
tion at Engrs. Club. 
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Oct. 183—Richmond, Va., Track 
Race, 
Oct. 13— Chicago Speedway 


Race, Championship. 


Oct. 27— New York Speedway 
Race. 


SHOWS 


Aug, 6-10—Fremont, Neb., Gen- 
eral Tractor Demonstra- 
tion. 


Sept. 2-9—Spokane, Wash., In- 
terstate Fair. 


Sept. 9-15 — Milwaukee Show, 
State Park Fair, West 
Allis, 

Sept. 9-15 Milwaukee, Wis., 





Fall Show, Wisconsin State 
Fair, West Allis, Milwau- 
kee Automobile Dealers. 
Oct. 13-28—Dallas, Tex., Dallas 
Automobile & Accessory 
Dealers Assn. State Fair. 


Illuminating Engineering Society. 


National Electric Light Assn. 


National Gas Engine Assn. 


American Society for Testing Materials. 


American Institute of Metals. 
American Foundrymen’s Assn. 


Society Naval Architects and Marine Engineers. 


24—Amer. Inst. Metals at Bos- 
ton. 

24—Amer. Fdry. Assn. 
meeting at Boston. 


annual 


OCTOBER 


6—Assn. Iron & Steel Elec. 
Engrs. monthly meeting 
Phila. section. 

8—Amer. Soc. Heat. & Vent. 
ngrs. monthly meeting 
Ill. section at Chicago. 

9—Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Mich. section at Detroit. 

10—Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Mass, section at Boston. 

11—Amer. Soc, Heat. & Vent. 
Engrs. monthly meeting 
Penn. section at Phila. 

13.—Assn. Iron & Steel Elec. 
Engrs. monthly meeting 
Cleveland section. 


15—Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
New York section. 


17-18-19—-Amer, Gas, 
Washington, D. C. 


18—Mining & Met. Soc. Amer. 
monthly meeting New York 
section Engrs. Club. 


20—Assn. Iron & Steel Elec. 
Engrs. monthly meeting 
Pittsburgh section. 


Inst. at 


NOVEMBER 


3—Assn. Iron & Steel Elec. 
Engrs. monthly meeting 
Phila. section, 


8—Amer, Soc. Heat. & Vent. 
Engrs. monthly’ meeting 
Penna. section at Phila. 


9—Amer. Soc. Heat. & Vent. 
Eners. monthly meeting 
Ohio section at Cleveland. 


10—Assn. Iron & Steel Elec. 
Engrs. monthly meeting 
Cleveland section. 


12—Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Ill. section at Chicago. 
12—Amer. Soc. Heat. & Vent 
Engrs. monthly meeting 
Mich, section at Detroit. 
13—Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Mass. section at Boston, 
15—Mining & Met. Soc. Amer. 
monthly meeting New York 
section at Engrs. Club. 
15-16—Soc, Naval Arch. & Ma- 
rine Engrs. annual meeting. 


17—Assn. Iron & Steel Elec. 
Engrs. monthly meeting 
Pittsburgh section. 


19—Amer, Soc. Heat. & Vent. 
Engrs. monthly meeting 
New York section. 


DECEMBER 


1—Assn. Iron & Steel Elec. 
Engrs. monthly meeting 
Phila. section, 


8—Assn. Iron & Steel Elec. 
Engrs. monthly meeting 
Cleveland section. 


10—Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Ill. section at Chicago. 


11—Amer. Soc, Heat. & Vent. 
Engrs. monthly meeting 
Mich. section at Detroit. 


13—Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Penn. section at Phila, 


14—Amer. Soe. Heat. & Vent. 
Engrs. monthly meeting 
Ohio section at Cleveland. 


15—Assn. Iron & Steel Elec. 
Engrs. monthly meeting 
Pittsburgh section. 


17—Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
New York section. 


20—Mining & Met. Soc, Amer. 
monthly meeting New York 
section at Engrs, Club. 
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CHASSIS 
ADOPTED BY THE 
US GOVERN MENT 
FOR ARMORED CARS 









“She Car of No Regrets” 
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KIN 





EIGHT 
RELIABILITY 


WILLIAM G. McADOO, Secretary of the Treasury, in giving the signal 
that started the King on its seven-day non-motor-stop run in St. Paul, 


honored with his presence the placing of one more block on the carefully 
reared structure of King RELIABILITY. 


The stock car which began that seven-day test 
had already traveled 29,550 miles, and is the 
same car used in the famous 10,850 mile 
non-motor-stop run at Sheepshead Bay under 
Official A. A. A. supervision. 


King RELIABILITY was most adequately 
proved when the United States Government, 
after the most severe official tests, adopted 
the King chassis for armored cars. 


It has been proved by high-gear climbing 
achievements on Mt. Wilson, the San 
Bernardino Mountains, Mt. Hilo, Mt. Diablo, 
and Lookout Mountain—all made with stock 
cars. 


4-Passenger Foursome. . . . $1700 
7-Passenger Touring Car... 1650 


It has been proved by the ‘‘sealed-in-high- 
gear’’ non-stop and fuel-economy tests made 
in California, Colorado, Virginia, New York 
and seven other states—every test either 
officially conducted or made under impartial 
supervision. 


It is being proved daily by the satisfactory 
operation of King cars all over America and 
in fifty-two foreign countries—in every climate 
and on all kinds of roads. 

The King deserves your consideration if you 
intend spending $1000 or more for a car. Its 
performance, appearance and comfort may 
persuade you to pay its price—or make you 
doubt the necessity of paying more thanits price. 


7-Passenger Sedan .... . . $2300 
3-Passenger Roadster .... 1585 


Prices F.O. B. Detroit and subject to increase at any time. Wire Wheels $100 extra 


Send for catalog in full color and name of near-by King dealer 


s 


KING MOTOR CAR COMPANY, DETROIT 
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Saving Money on Motor Oil 


does not result from buying oil 
at the lowest price per gallon 


On the contrary, the higher-priced, well 
known brands of oils are generally more de- 
pendable and afford better and more econom- 
ical lubrication of the motor under varying 
conditions of speed, load and temperature. 


WE BELIEVE THAT 








IS THE WORLD’S BEST and 
MOST ENDURING MOTOR OIL 
otherwise it would not be a pro- 
duct of this concern 


Send for Booklet ‘“‘CRYSTAL CLEAR” and Attractive RACE POSTER 


INSIST ON ‘i MOTOR OIL 





MANUFACTURED BY 


THE WHITE® BAGLEY COMPANY 
WORCESTER, MASS. U.S.A. 


DISTRIBUTORS 
Western Rubber & Supply Co., Los Angeles, Pasadena, San Diego, Cal. A. H. Marshall Co., Inc., Plattsburg, N. Y. 
Edwin F. Merry, Van Ness Ave. & Hayes St., San Francisco, Cal. G. M. Toe Water & Co., Cincinnati, Ohio. 
Denver Of] Company, Denver, Colo. ; Rasmussen & Company, Portland, Ore. 
Universal Auto Company, Hartford, Conn. Cahall Motor Supply Co., S. W. Cor. Broad and Parrish Sts., Philadel- 
The Jordan Auto Company, Willimantic, Conn. phia, Pa. 
Stewart Wholesale Co., Boise, Idaho. Goodby-Rankin Company, oF Wasbington St., Providence, R. I. 
Wilcox & Herr Inc, Indianapolis, Ind. Merchants Auto Storage C 18 So. Fourth St. Memphis, Tenn. 
Western Auto Specialty Cu., towa City, Iowa. W. T. Wroe & Sons, Austin, Tex. 
Bennett Auto Supply. Co., Sioux City, Iowa. Sanders Bros. Co., Richmond, Va. 
Darling Automobile Company, Auburn, Me. Comet Motor Co., Ltd., Montreal, Quebec. 
Darling-Kidder Co., Portland, Me. James 8S. Neill & Sons, Ltd., Frederickton, N. B. 
Green & Swett Co., 821 Boylston St., Boston, Mass. Michael Ert, Ltd. Winnipeg, Can 
The Tarbell- Watters Co., Springfield, Mass. Lange & Co., Habana, Cuba. 
Kansas City Automobile Supnly Company, Kansas C ity, Mo. John Danks & Son, Pty., Ltd., 391-403 Bourke St., Melbourne, Australia. 
The G. C. Hall Company, Billings, Montana. Cornell, Limited, Adelaide, South Australia. 
The Francis Motor Sales Co. Milford and Oneonta, N. Y. Empire Oil Co., Wellington, New Zealand. 


Whittemore-Sim Co., 1976 Broadway, New York, N. Y. The F. W. Horne Co., Tokyo, Japan. 
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WeY¥MAN- 
GORDON 


THE WYMAN-GORDON GUARAN- 
TEE has unusual significance. It is not 
easily given nor lightly held. 


BEHIND IT IS THE FULL 
STRENGTH and responsibility of the 
whole Wyman-Gordon organization. 

IT IS NOT MERELY A PROMISE 
to make good. It is a positive assurance 
of flawless material and excellent work- 
| manship. 


IT COVERS EVERY THING—4design, 
finish, delivery. 


IT IS WORTH A GREAT DEAL to 
the motor car manufacturer—in time 
and money saved, as well as insurance 
of the reputation of his car. 





| 





We specialize in the correct solu- 
tion of difficult forging problems. 


WY MAN-GORDON COMPANY 


Worcester, Mass. Cleveland, Ohio 


GUARANTEED 
FORGINGS 
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j—-d | STUDEBAKER - ONE OF THE WORLD'S INSTITUTIONS SINCE 1852 pes 











Studebaker has built and distributed 
through Studebaker dealers more than 
300,000 cars: 


Every Studebaker dealershares in the 


prosperity made possible by such great 
volume. 























I It pays to be a Siudebaher, de 


a ihe ae 


Please mention The Automobile when writing to Advertisers 

















June 28, 1917 





THE AUTOMOBILE 


97 





V 





JOHNSONS 


It is very easy to apply—you don’t 
need a tool of any kind —it isn’t 
even necessary to jack up the car 
—simply paint it on with a brush 
or squirt it on with an oil can. 


It Penetrates 


Johnson’s Stop-Squeak Oil has the 
remarkable property of seeping rapidly 
between the spring leaves and to the 
furthermost wearing points and it there 
becomes a heavy bodied lubricant, allow- 
ing perfect spring action. 


For Squeaks of All Kinds 


Johnson’sStop-Squeak Oil removes squeaks 
of all kinds—in springs—shackle bolts— 
body—fenders—top, etc. It also reduces 
the liability of spring breakage. 
















H, order to make it ride easily, but if these springs 


are not kept lubricated so you get spring action they are absolutely 
useless—you might as well have a solid piece of steel. 


Heretofore the lubricating of springs has been a tedi- 
ous, irksome task—but it need be no longer?if you will use 
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P-SQUEAK (JIL 


It is a Simple remedy for hard riding 
cars. Aplied to the side of springs 
— it will quickly penetrate between 
the. leaves driving out the rust and 
lubricating them thoroughly. 

Make Your Car Ride Easily 
Instead of bumping over the road you 
can fairly float along if your springs 
are lubricated so you have spring 
action. If spring leaves are 
rusted together you might 


as well be riding on a solid 
piece of steel. 















S. C. 
JOHNSON 
& SON 


Dept. A, Racine, Wis. 


Enclosed please 
find $1.00 for which 
please send me by pre- 
paid express, one quart 
of Johnson’s Stop-Squeak 
Oil—enough for a season’s 
use. 












Insist upon your dealer 
supplying you with 
Johnson’s Stop- 
Squeak Oil. If he 
cannot do so 
use attached 
coupon. 


i 
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Non-Gran in the Hall-Scott Motor 


It is but natural that Non- 
Gran Bushings are found in 
Hall-Scott Motors. 


Look over the specifications 
of any of the fine motors 
built in America and you 
will find Non-Gran Bush- 
ings at those important 
points where wear would 
be fatal and where resist- 
ance to wear is therefore all 
important. 









It makes no_ difference 
where these motors are 
built—New York, New Jer- 
sey, Ohio, Indiana, Michi- 
gan, Illinois, Wisconsin or 
California—their wear-sub- 
jected, non-adjustable bush- 
ings come from Berwyn, 
because in Non-Gran 
Bronze is found correct and 
adequate quality and the 
certainty of maintained uni- 
formity. 


American Bronze Company 
Berwyn Pennsylvania 


BEARING BRONZE 
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GRAND RAPIDS, MICH. 


THE STRATEGICAL CENTER 
OF THE AUTOMOBILE 
BUSINESS OF AMERICA 











Here follow some facts which it 
may do the automobile industry of 
America as much good to learn as it 
will do Grand Rapids to state them: 
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51% of the Motor Cars and Trucks in the 
United States Are in Service Within 500 
Miles of Grand Rapids 


A* the doorstep of Grand Rapids is a vast, growing 
consumer market which annually absorbs great 
volumes of automobile products. In the state of Michi- 
gan alone there are over 160,000 automobiles—or about 
one car for every fifteen in population. This alone 
proves the great wealth and the enormous buying power 
of this zone. 


Conservatively estimated, the Grand Rapids zone 


buys annually about $75,000,000.00 worth of tires, 
$5,000,000.00 worth of spark plugs, and easily 
$15,000,000.00 worth of other accessories, not to men- 
tion the small ocean of oil and gasoline required to keep 
these cars going. 


Here is a big market for your products, within a night's 
travel in any direction of Grand Rapids. 


You cannot help but recognize the great advantages 
offered you when you locate your factory at Grand 
Rapids, the strategical center of the automobile industry 


of the United States. 


We will gladly give you specific information, telling you 
exactly what Grand Rapids offers you, your factory and 
your products. Write us your requirements. Ask us 
for facts and figures. Just start something. Write— 


’ ~ ‘ae “= 7 ‘ ¥ ~ 7 ‘4 . r m ’ 
GREATER GRAND RAPIDS ASSOCIATION 
} 1% DAK 


GRAND RAPIDS SAVINGS BLDG., GRAND RAPIDS, MICH 
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1,500,000 Motor Cars and Trucks 
out of 3,541,738 are found 


within the Grand Rapids zone. 
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54% of the Dealers, Garages, Repair Shops 


and Supply Houses in the United States Are 
Located Within 500 Miles of Grand Rapids 


WITHIN easy reach of Grand Rapids is a great army 


of automobile accessory jobbers and dealers. This 
offers you a big outlet for your manufactured product 
at a minimum selling expense. It offers you an oppor- 
tunity to concentrate your selling efforts in _ territory 
within easy reach of your factory, and at the same time 
in the most productive territory to be found anywhere in 
the United States. 


Reaching out for distant territory can be a secondary 
consideration. Right here, within 500 miles of Grand 
Rapids are sufhcient buyers and sellers of pleasure cars, 
motor trucks, accessories and supplies to keep your 
factory busy day and night. To make the maximum 
success, your business demands that the factory be lo- 
cated in the territory from which you naturally expect 
most of your business. Grand Rapids is the center of 
the greatest purchasing territory in the country. There 
can be no doubt about that. 


Grand Rapids offers you opportunities that are second 
to none. Ihe map on the opposite page and the figures 
at the top of this page prove it. Make Grand Rapids 
your factory location. It is the strategical center of 
the automobile industry. Tell us your requirements. 
We will tell you what Grand Rapids has to offer you. 


GREATER GRAND RAPIDS ASSOCIATION 


407-408 GRAND RAPIDS SAVINGS BUILDING, GRAND RAPIDS, MICH. 
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21,000 Dealers out of 
39,000 are located within 
the Grand Rapids zone. 











| Please mention The Automobile when writing to Advertisers 
























THE AUTOMOBILE June 28, 1917 








/2% of the Manufacturers of Pleasure Cars 
and Motor Trucks in the United States Are 
Located Within 500 Miles of Grand Rapids 


RAND RAPIDS is the geographical center of the 


motor car industry. The great bulk of the motor 
cars of the United States are manufactured in the 


Grand Rapids 500-mile zone. 





The great percentage of parts, accessories and 
specialties used as standard equipment is taken by 
this territory. 


Grand Rapids is the logical location for your factory. 
It offers you any number of inducements. The wage 
and labor situation, the raw material markets, the 
jobber, dealer and consumer markets, they all shout 
Grand Rapids as the logical manufacturing point for 
any product used by or in connection with the big 
automobile industry. 


You cannot find a better manufacturing location than 
Grand Rapids. The more you investigate, the more 
certain are we that you will select Grand Rapids for 
your factory location. Here you will be within easy 
reach of all the big markets, the manufacturers, the 
jobbers, the dealers and the consumers. They are all 
at the front door of Grand Rapids. 








Just think it over, then write us for specific information 





GREATER GRAND RAPIDS ASSOCIATION 


407-408 GRAND RAPIDS SAVINGS BLDG., GRAND RAPIDS, MICH. 
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426 out of 59] Manufactur- 
ers of Pleasure Cars and 
Motor Trucks are _ located 
within the Grand Rapids zone. 
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A Page of Facts About Grand Rapids 


The population of Grand Rapids is 
137,000 (1917 estimate). 


The area of Grand Rapids is 17.5 square 
miles. 


Grand Rapids has seventy (70) miles of 
street railway. 

Grand Rapids has 217.5 miles of im- 
proved streets. 


Grand Rapids has 229.5 miles of water 


mains. 


The daily capacity of the Water Works 
in Grand Rapids is thirty-five million 
(35,000,000) gallons. 

The daily average amount of water 
pumped in Grand Rapids in 1915-16 was 
10,352,093 gallons. 

Grand Rapids has the lowest average 
death rate of any large city east of the 
Mississippi river. 

Grand Rapids has the sixth lowest aver- 
age death rate of any large city in the United 
States. 

Grand Rapids has thirty-four (34) public 
schools. 

Grand Rapids has four (4) public high 
schools. 

Grand Rapids has more open air schools 
in proportion to its population than any 
other city in the United States. 


Grand Rapids maintains a Junior College 
Course where two years’ University credits 
are obtainable. 

The assessed valuation in Grand Rapids 


in 1916 was $163,726,341. 


Grand Rapids has the lowest tax rate of 
any city in Michigan with fifteen thousand 
(15,000) population or over. 

The public library of Grand Rapids has 
157,172 volumes. 


Grand Rapids ranks second in the United 
States as to the per cent of home ownership. 


The building and loan associations of 


Grand Rapids have 8,804 members. 
Grand Rapids has eleven (11) banks and 


two (2) trust companies. 


Cet equ intel 


ter of the 









Automobile 


GREATER GRAND RAPIDS ASSOCIATION 
407-408 GRAND RAPIDS SAVINGS BLDG., GRAND RAPIDS, MICH. 
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Grand Rapids has as modern a filtration 
plant as there is in the United States. 

The bank clearings in Grand Rapids in 
1916 were $222,000,000.° 

The postoffice receipts in Grand Rapids 
in 1916 were $721,232.97. 

Grand Rapids issues annually building 
permits to the valuation of about four mil- 
lion dollars ($4,000,000). 

Grand Rapids leads all the cities of the 
United States in infant welfare work. 

Grand Rapids does a wholesale business 
of approximately forty million dollars 
($40,000,000) annually. 

The manufactured products of Grand 
Rapids are valued at fifty million dollars 
($50,000,000) annually. 

The four leading industries in Grand 
Rapids are furniture, flour, machinery and 
printing. 

Grand Rapids has the two largest show 
case factories in the world. 

Grand Rapids has the largest sticky fly- 
paper factory in the world. 

Grand Rapids has the largest carpet 
sweeper factory in the world. 

Grand Rapids has the largest factory in 
the world making refrigerators. 

Grand Rapids has the largest factory in 
the United States making manual training 
equipment for public schools. 

Grand Rapids has the largest factory in 
the United States making school seats, 
church pews and opera chairs. 

Grand Rapids is the largest producer in 
the world of gypsum products. 

Grand Rapids has the largest factory in 
the world making window sash pulleys. 

Grand Rapids has the largest factory in 
the world making asphalt shingles. 

Grand Rapids has the only factory in the 
world making a metal belt lacer and a ma- 
chine to lace belts with. 

Grand Rapids has the only factory in 
the world making machines to fasten buttons 
on shoes. 


with Grand Rapid the Strategic 


industry. of Arneric 
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ext Week 


in this publication, one 
of the best known and 
most successful manu- 
facturers of passenger cars 
and one-ton trucks selling 
under $800, will make an 
announcement of PROFIT- 
MAKING significance to every 
dealer and distributor in this 
business who is looking for a 
broader, more productive field 
in which to capitalize fully 
his merchandising ability. 





Watch for this announcement. 


For advance information wire or write 
MOTOR AGE, 95 West Fort St., Detroit, 
Michigan. Inquiries marked “Confidential” 
will be answered direct by MOTOR AGE 


and so treated. 


THE AUTOMOBILE June 28, 1917 























The writer considers your MOTO-METER not as an accessory 
but as a necessity and one which tends to enlighten the driver 
more than any other device which has been placed on the market 


for some time. 






































THE MOTO ” METER COMPANY, Inc. LONG ISLAND CITY NEW YORK 
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his company's 


distributors’ proposition is 
attractive enough to in- 
terest the largest and most 
important distributors in 
the country. Demon- 
strated merchandising 
ability and solid financial 
backing are two require- 
ments. 


See announcement next week 


For advance information wire or write MOTOR 
AGE, 95 West Fort St., Detroit, Michigan. Inquiries 
marked “Confidential” will be answered direct by 
MOTOR AGE and so treated. 
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SEXTO NS 


Castor 


Motor 


WINS! 


100-Mile Non-Professional Chicago Speedway Race 
Remarkable Victory for Oil and Car 


Percy Ford, Jr., driving a HAYNES Light 
12 broke the world’s amateur record for 
100 miles at Speedway Park, Chicago, Sat- 
urday, June 16, winning the amateur 
classic of America with an average of 89 
miles per hour—without a stop—duplicat- 
ing the non-stop record of William Leet, 
who won this event last year in a Mercer 
—hboth using Sexton's Castor Motor Oil. 


The Only Car with a Non-Stop Record 
Ford's HAYNES Light 12 was the only 


one in this race that was not forced to stop 
at the pit for engine repairs. He used 
SEXTON’S Castor Motor Oil! This feat 
demonstrates clearly under the most severe 
test possible that a lubricant can be sub- 
jected to, that SEXTON’S Castor Motor 
Oil is the most perfect lubricant for the 
modern motor. 


SEXTON’S Castor Motor Oil is not a spe- 
cial racing oil, it is designed especially for 
the ordinary pleasure car. 


A patented compound of pure castor oil 
with other vegetable and mineral oils in 
scientifically determined proportions. It is 
the only Perfect heat resisting oil. It pre- 
vents the motor overheating, reduces fric- 
tion to the minimum and has greater 
viscosity than any other lubricant for in- 
ternal combustion engines. Guaranteed to 
give two to three times more mileage than 
any other oil on the market. No odor. 
Less carbon. These are not mere claims 
but facts, proven by actual test in thou- 
sands of motor cars in every-day use 
throughout the world. 


You Need SEXTON’S for Your Car—Buy It Now 


In the following grades: Light, Medium, Heavy, Extra Heavy, Knight Special, 


Ford Special, Cnalmers Special 


or use the coupon. 
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SEXTON OIL COMPANY 


1173 Peoples Gas Bldg. 
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= and High Speed Special, 
Get it today from your dealer, 
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than you can carry. The United 
Tractor pulls the load; the motor 
truck carries it. 


|| the United is on its way with another 
} load and— 



































a third trailer is being un- 
loaded at other end of 
haul. Noidle power. No 
idle men. 
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the United has every qualification of the motor 
truck—it can do many things a truck cannot do—operate 
one or several semi-trailers (doing the work of as many 
big trucks)—is of six-ton capacity, but sells at half the 


price of a five-ton truck. 


Six-Ton Capacity $2490 


Whether you need one truck or 
three, we can prove to you that 
the United Trailer Tractor will 
not only save you a great deal 
of money in “‘first cost’? and 
operating expense, but that it 
will do éde¢ter work for you and 
more of it. 


Where there is work for but 
one truck, the United cuts in- 
itial cost in half, hauls cheaper 
and does better work. 


Where there is work for more 
than one truck, the United 
offers a tremendous saving of 
investment, depreciation, oper- 
ating cost, and has many 
exclusive advantages. 


With one tractor at a cost of 
but $2490, two or three trailers 
can be operated, thereby giving 
the service of as many trucks, 
and an outlay for but ome power 
unit. Additional trucks cost 
thousands, additional trailers 
only a few hundred. 


The United offers many other 
advantages over motor trucks, 
a few of which are as follows: 


Operates semi-trailers with any 


type of body equipment such as 
stake, gravity dump, hydraulic 
dump, etc. (we furnish all 
types of body equipment)—it 
turns in a much smaller circle 
—does not block narrow streets 
or alleys—absolutely no pay- 
load weight on chassis—no load 
strains on clutch or motor— 
backs as readily as a truck and 
is operated in tight places to 
much better advantage—uses 
wagon equipment—weight dis- 
tributed over three axles— hauls 
three-ton loads more advan- 
tageously than a truck of three- 
ton rating. 


Consider carefully the remark- 
able economy and many advan- 


tages of the United Tractor.. 


Can you afford to operate truck 
equipment in the face of these 
estiblished facts? It will be to 
your decided advantage to talk 
over your hauling problems 
with your United dealer. 

We will be glad to send illus- 
trated tractorcatalogonrequest. 
Dealers are invited to write for 
our liberal proposition. Or 
come to the factory. Address 


UNITED MOTORS COMPANY 


697 North Street 






























































Complete 
With Trailer 


Grand Rapids, Michigan 


Manufacturers of 
United Motor Trucks 
and Tractors 


Sixty per cent of load weight 
is carried on rear axle of 
trailer. 


Patented Spring Suspension 

gives utmost flexibility and 

frees chassis and power plant 
from load strains. 


*. 
Much shorter turning radius. 
Does not block streets or alleys 














Tractor with trailer backs 
as easily as a truck. 


Operates equally well with 
stake, solid body or dump 
body trailers. 


Licensed by the Knox Motor Co., 
under Martin Pat.No.1,018,248, 








$3240 Six-Ton United Tractor, $2490 
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Please mention The Automobile when writing to Advertisers 
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F. H. Berger says: 


E take pleasure in commenting on your A. C. Spark Plug to the effect that they have 
given us excellent results in every way, and we therefore use them as standard equip- 
ment in our cars. 
The writer personally, for the past seven years, has made many experiments with A. C. plugs 
and has found them always the most up-to-date and efficient product. There is no question 
in the writer’s mind that, if there can still be made a more 
efficient plug than the present A. C., it will be made by 
the Champion Ignition Co. of Flint. 









ABBOTT CORPORATION 


Chief Engineer 

















H. G. Hobbs says: 


We have found your plugs to be as follows: 
HE porcelains are large and of extremely high dielectric strength, not dropping off rapidly 
at higher temperatures. 
The alloy of the electrodes is of very high fusing point, therefore causing no pre-ignition of gases. 
The construction of the ground side electrode makes adjustment easy. 


a = By these facts and tests we 
‘ will continue to use your 
' products. 


ANDERSON MOTOR CO. 


Engineer 
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Edgar Apperson says: 


UST a line to let you know that thru experience I have found A. C. Plugs 
to be the most dependable. 


I believe them to be a plug which will endure as high a 
degree of heat as any one could expect of this style of 
SNE 1855 ow) equipment. 


BUILDING ‘8 APPERSON BROS. AUTOMOBILE CO. 
. ~~ VL 
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Engineer 























Wm. Ross says: 


Fe Oe ea 


FE are very exacting in our requirements of parts for Bour-Davis cars 
and it is a real pleasure to be able to say to you that we have found 
A. C. Spark Plugs eminently satisfactory throughout. 


A nD 


BOUR-DAVIS MOTOR CAR CO. Vit 


WAIVE pA 


Chief Engineer 
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W. P. Chrysler says: 


S pioneer builders of Valve-In-Head Motor Cars, 
the results our company has obtained in using VALVE-IN-HEAD | // 
A-C spark plugs in our motors in the years past have [ Oo f 


















been very gratifying, and we believe that the extremely 
satisfactory results we have had through using your 
plugs have been due to your continual advanced re- CD > 
search work: which has kept your plugs up to the eo 
ID 
fi f> 


highest possible standard. 





BUICK MOTOR COMPANY MOTOR CARS 
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E. E Sweet says: 
HE fact that the Cadillac is using and has used A-C spark plugs for four 
years, coupled with the fact that we aim to always buy the best, not the 


cheapest, should:be enough of a testimonial. 


CADILLAC MOTOR 
CAR COMPANY 


Engineer 
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C. C. Hinkley says: 


E have been consistent users of the ‘*AC’’ plug 

because we have always felt—and we believe our 
opinion is based on practice—that the ““AC”’ plug is 
an all-around, first-class product: and the manufac- 
turers of this plug have been very progressive in their 
method of developing a better plug every year. 









CHALMERS MOTOR COMPANY 


Chief Ul 




















J. V. Whitbeck says: 


T gives me great pleasure to advise 
you that we have used your spark 
at for the past year and a half on 


Chandler Light Sixes and have been 
well pleased with the results. 








CHANDLER MOTOR CAR COMPANY 


Chief Engineer 
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A. T. Sturt says: 


E have used nearly a million A. C. Spark Plugs.! 
This fact in itself is an unusual tribute, for it proves the truthfulness of each claim you 
have made for your plugs. 
It means complete satisfaction to us and each» 
Chevrolet owner. 
A spark plug is small as a mechanical unit, but of —~w- 
vast importance in its function. Its duty is vital. tig 
Its action causes the ignition. 
And so, the complete satis- 
faction of A.C. Plugs in over 
a hundred thousand Chev- 
rolet cars speaks volumes. 

















CHEVROLET MOTOR CO. 


Chief Engineer 


M. B. Morgan says: 


OU have asked me to say a word 

about A-C Spark Plugs. Don’t you 
think that the fact that we have used 
them exclusively for three years is more 
impressive than any written endorsement 
I might give? 


COLE MOTOR CAR COMPANY 


Chief Engineer 
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Chas. H. Tuft says: 


FTER exhaustive tests of numerous makes of the best plugs on the market, we have 
adopted the A. C. Spark Plug as standard equipment on the DANIELS car. 


~ Exacting service is demanded by the high speed multi- 
cylinder engine of today, and the unfailing efficiency, sturdy 
endurance and unusual dependability of your plug has been 
our reason for adopting it. 


DANIELS MOTOR CAR COMPANY 


Chief Engineer 







W. H. Cummins says: 


HIS letter is to advise you that we have been using your 

A. C. Spark Plug for the seasons of 1916 and 1917 and are 
thoroughly pleased with the results of same and we would be 
pleased to renew our contract with you for our 1918 require- 
ments. 


GEORGE W. DAVIS MOTOR CAR CO. 


While yew * 
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E.. Planche says: 


HAVE used successfully the A. C. Spark Plugs in different 

cars which I have designed and built for the past six years. 
1 am pleased to inform you that I consider your plug a highly 
scientifically made product, designed and built by the best 
engineering talent and the best organization in that line. 
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DORT MOTOR CAR COMPANY 


LO 


Chief Engineer 
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Frank N. Nutt says: 


E have used A. C. Plugs for five years. 
most satisfactory. 


The service obtained has been 


The consideration and study you give to modern high speed motor designs 
enables you to produce a plug that will meet any extreme condition. 


HAYNES AUTOMOBILE CoO. 


Chief Engineer 
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G. G. Behn says: 


A HE A. C. Spark Plugs which you developed for our Super-Six motor are 

: giving excellent satisfaction. Experiments which we are now con- 
ducting indicate that plugs which you will 
furnish us in the near future will show still 
greater efficiency than your present prod- 
uct. 


HUDSON MOTOR CAR COMPANY 
















Chief Engineer 
































yun company has performed a genuine service 
to the automobile industry by promoting the 
general use of the solid type, gas-tight spark plug. 


HUPP MOTOR CAR CORPORATION 


Bek WU-aree, 


Chief Engineer 









































A. A. Bateman says: 


N selecting spark plugs for high speed high compression “‘Eights,”’ it is a well known fact 
that care must be taken to get a plug that will stand up under severe tests. 
Will say that the A. C. Titan, which has been standard in our “Eights,” has given the best 
of satisfaction, and we can heartily recommend it as a plug that can be depended upon to 
give the best possible results. 







JACKSON AUTOMOBILE 
COMPANY 


Ath (patina 


Chief Engineer 





C. W. Nash says: 


T affords me a great deal of pleasure to be able to write you to say that I have had very 

intimate experience with your A. C. Spark Plugs during the past six or seven years, and 

in my opinion up to the present time there has never been a spark plug made that has been 
more successful than the A. C. plug for commercial uses. 


THE NASH MOTORS COMPANY 


©- wi even 


President 
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R. S. Begg says: 


OU will be interested to learn that we have had 

universal satisfaction vith the A. C. plug, as 
furnished during the past season and we will un- 
doubtedly obtain the same results during the coming 
year. 


We congratulate you on your splendid product. 


JORDAN MOTOR CAR COMPANY 


SrtA 4473. 


Chief Engineer 
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J. C. Moore says: ) 


UR reason for adopting your A. C. two electrode type of Tl 
plugs is solely because of the excellent results which we Hl 
get from this type of plug. | 
It enables us to cover a greater range of speed from one hun- 
dred and fifty up to three thousand R.P.M., with perfect igni- 
tion even under wide open throttle, and do not hesitate to say | 
that this is better than anything we have ever tried in the way 1 | 
of a spark plug. T 
THE LEXINGTON-HOWARD CO. Bia 


Chief Engineer 
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R. E. Cole says: 


E wish to state that the A. C. plugs as used in the 
Liberty car have proven satisfactory in eveiy respect. 


LIBERTY MOTOR CAR COMPANY 


WEAK 


Chief Engineer 
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A. L. Riker says: 


UR Engineering Department has conducted a number of tests on A. C. 
Spark Plugs and the results have been so satisfactory that we have 
approved this plug as one of our options. 


THE LOCOMOBILE COMPANY OF AMERICA 
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Howard Marmon says: 


Fadler using your A. C. plugs for several years as 
eo standard equipment we expect to continue their 
Ss use, as we find them entirely satisfactory. 


NORDYKE & MARMON COMPANY 


LLew-erel WA 
Chief Engineer 
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B. M. Barrows says: 


UR experience with A. C. plugs has been extraordinary. We have 

used A. C. plugs for the past six years and find that the materials 

used in their manufacture are absolutely uniform, that the workmanship 

is exact, and that the spark does not vary. We can get better results 
with the A. C plugs than with any other plug we have ever used. 


McFARLAN MOTOR COMPANY 


_ ne 


Vice-President 






































W. H. Moyse says: 


HE enviable reputation of McLaughlin motor cars in 

Canada today is due to the inherent good quality of every 

part of the car. Parts or accessories we do not make are 
bought from manufacturers who have an established reputation 
for making the most efficient part for the service intended. 
That’s why we use only A. C. Spark Plugs in connection with the 
ignition system on our cars. 


THE McLAUGHLIN MOTOR CAR COMPANY, LTD. 
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Chief Engineer 
















Ed. Maurer says: 
HE A. C. Spark Plugs of your manufacture have always given us perfect satisfaction and 
we can recommend them very highly. 
We have used the A. C. Spark Plug as standard equipment on Monroe cars ever since we 
began manufacturing automobiles and we do not recall a single complaint from our trade. 


MONROE MOTOR COMPANY 


(it Weaver 


Engineer 
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Wm. G. Wall says: 


| apr dete conversation with your Mr. Champion yesterday about new type of spark plugs which he is 
experimenting with, there is no doubt but that the high speed high compression engine and the low grade of 
gasoline necessitates the use of the best plugs that can be secured. We are continually trying out a good many 
makes of plugs, but continue to be of the same mind, after using yours for several years, that we can get better 
results by continuing their use than by purchasing plugs else- 
where. We believe that the satisfactory results we get from your 
plugs is due greatly to the scientific way in which they are made. 


NATIONAL MOTOR CAR & VEHICLE COR’N 


Ah pse 


Vice-President and Chief Engineer 





A. C. Hamilton says: 


O produce spark plugs that give uniformly satisfactory 
results over a wide range of motcr speeds, from the 
very slow idle speeds to the high speed, pres nts di culties 
which I can appreciate; and I am very glad to tell you that 
A. C. spark plugs on Oakland cars stand up remarkably well 
under all conditions. 


OAKLAND MOTOR CAR CO. OF MICHIGAN 


CM Mull 


Chief Engineer 
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‘EF. Sergardi says: Ill 
i TAKE pleasure in stating that we have used “AC” } 
Spark Plugs since 1911, on our four, six and eight- 


cylinder motors and have always 
found them satisfactory. 
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OLDS MOTOR WORKS 
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J. G. Vi 
. G. Vincent says: 
Naat: advent of the modern high speed multi-cylinder motor has made it 
necessary for us to have much better spark plugs. The large amount of 
research work that has been carried on by 
‘ io *,* ’ . > ‘ rd rT vy ‘ 

: the Champion Ignition Company in order PA KARD MOTOR CAR CO. ‘ 
At to accomplish this result and at the same sl a 
ai time make use of domestic materials has f a 
; been an important contribution to the in- : 

i dustry. 
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A. Bachle says: 


INCE the adoption as regular equipment of the AC 
AC Spark Plugs on Paige motor cars, this feat- 
ure of motor design has ceased to be a problem in the 
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: Paige Engiseering Department. 
Wh Rigid tests of numerous plugs offered on the market 
We have proven conclusively the superiority of the AC 
i i equipment, and just as long as their quality remains 
Wh the same, they will continue to be placed on all 
We Paige motors. 
t PAIGE-DETROIT MOTOR 

CAR CO. 


PRE RIVERS EAT 


A. CGoeell 


Chief Engineer 
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Karl Feilcke says: 


Wil reference to your inquiry of 
April 5th, have to say that we have 
been using your “AC” Titan plugs during 
the past season and that same have given 
very good satisfaction on our twelve- 
cylinder motor. It is the plug that has 
given us all-around best results. 








THE PATHFINDER COMPANY 


‘Awd tthe 


Chief Engineer 


RPL FA ALVIN 
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W. S. Paterson says: 


E have been using A. C. spark plugs exclu- 

sively for the past three years. We have 

had excellent service from them, and have had no 
complaints from users of our cars. 


W. A. PATERSON CO. 








W. R. Strickland says: 


| adopting your A. C. Titan spark plugs as standard equipment on our eight-cylinder 
motor, we selected what we believed to be the best all-around commercial plug obtain- 
able, having first subjected the plug to theoretical and scientific bench tests, block tests and 
road tests, and adopted it for use first on our THE PEERLESS MOTOR CAR CO. 


truck motors. on which they have given great 


satisfaction. Over 25,000 of these plugs have , 
been shipped to the British War Department Mitch. | 
ae 


on trucks without any but favorable comment. , , 
Chief Engineer 
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M. W. McGeaffey says: 


E have been using the A.C. plugs exclusively 

in our motors and have had practically no 

trouble with fouling or split porcelains and we find 
these plugs entirely satisfactory. 











PHIANNA MOTORS CO. 
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Russell A. Gaar says: 


E are very glad to tell you that during the past five years, in which we have used A. C. 
plugs exclusively, we have had practically no trouble and we believe them to be the 

equal, if not the superior, of any plugs on the market. 
The fact that we have been using them for this length of time is the best evidence that we 
have not been able to find anything any better. Another point that appeals to us as being 


La of considerable importance is the fact that our 
/ L_ dealers all report that very few of their customers 


f) N Wr? a change plugs. 

@)/ 4 YO) Z PILOT MOTOR CAR COMPANY 
I 

Ufirecl» A Fans. 


Chief Engineer 
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D. Fergusson says: 


AC OU certainly should be congratulated on manufacturing a spark plug that 
Tl gives such satisfaction. This was our only reason for adopting it, the 
price of this very important accessory having no influence with us. 


THE PIERCE-ARROW MOTOR CAR COMPANY 


CO Paapuce 


Chief Engineer Pleasure Car Department 
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“> ~~ (Ls 24 UR experience with car owners and 


{ o convinced us that your “AC” Titan has 
—e j-. no equal for satisfactory service in our 
Over-Head Valve Aluminum Motor. 


PREMIER MOTOR CORPORATION 


| a 


Chief Engineer 
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H. T. Thomas says: 


EPLYING to your letter of April 26th, con- 
cerning your A-C Spark Plugs, will state that 

we have used this plug as standard equipment for 
the past two years, are very well 


pleased with same and have no criti- “— Se re 
I - Qe 
cisms to make. . SPE EI 


/TH ARE \ 


REO MOTOR CAR COMPANY 


SAF Them 


Engineer 























W. H. Knowles says: 


WE are using the A.C. Spark Plug on Saxon 
‘ars after thoroughly testing these for 
use on our high-speed motors and we have 
found they give very satisfactory perform- 
ance. 


SAXON MOTOR CAR CORPORATION 


WM. Kelas 


Chief Engineer 
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H. O. C. Isenberg says: 


T certainly is a pleasure to state that from a great many tests 

carried out with spark plugs on various motors, including 
multiple cylinder “V”’ type engines, I have found the “AC Titan” 
plug to be the most satisfactory and reliable one now on the 
market. Among all spark plugs, a “TITAN” 
in every true sense of the word. 
We are pleased to advise that the SCRIPPS- 
BOOTH CORPORATION is using the “AC 
Titan” spark plug as standard equipment on both 
of their 1917 Models. 


SCRIPPS-BOOTH CORPORATION 


WO 


Chief Engineer 
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H. M. Crane says: 


| AM pleased to tell you that the A.C. 
plugs have given very satisfactory 
service in our motors. 


| hres 


Vice-President 
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F S. Ambrose says: ee 


E have been watching very closely the performances of the AC spark plugs which we are using as standard 


equipment, and have been for the past few seasons. 
I must say that we find these plugs to be O. K. in every respect. We have no trouble with leaky joints or cracked 
SINGER MOTOR CO., INC. porcelains, and once the plugs are adjusted and put in 


—s nes place, they give us no further trouble. 
SSSI = 
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J. G. Sterling says: 


y= plugs are standard equip- 
. ment in both our four and 
\ eight-cylinder Knight type motors. 
We test these motors by long runs 
under full load and the plugs show 
particularly to advantage under this 
service. .j .; i 


THE F. B. STEARNS COMPANY 
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Chief Engineer 
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H. C. Stutz says: 


E have used your AC-Titan plugs ‘for 

the past two years and we wish to 
congratulate you on the service which these 
plugs have given us. 





We know of none better. 
STUTZ MOTOR CAR COMPANY 
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President and General Manager 
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. THE WESTCOTT MOTOR CAR CO. 


Chief Engineer 
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E. R. Martin says: 


AC Spark Plugs are proving quite satisfactory with us under all working 
Wt conditions. They are accurately made and their sturdy construction 
, eliminates breakage both in handling and under high temperature. 
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Arthur J. Scaife says: 


N regard to the conversation the writer had 
with you recently at the factory, wish to 
advise that we are using your spark plugs in 
our 6-valve engines and we find them to give 
good results and are satisfactory in every way. 


THE WHITE MOTOR COMPANY 


Cth / Dead, 
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Wine terasie: 


Ellis G. Malpas says: 


N building the Acme, “The Truck of Proved Units,” why do Acme engineers use the 
Continental Motor,—or Timken Axles? 


Because we feel that no other motor manufacturer makes a better motor than the Conti- 
nental, nor is any other axle maker furnishing a b tter axle than the Timken. 


And the same principle applies to the A C plug. The A C Titan has practically eliminated 
all of our plug trouble. We have found that it is made of the right kind of material, of the 
proper size, and is properly crimped, avoiding gas leaks and cracked porcelain. 


CADILLAC AUTO TRUCK COMPANY 


Engineering Department 
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rt P. J. I’, Rihana says: 
AC . FTER careful investigation of the dif- 
ITAN ferent spark plugs used on our cars in ‘ 
actual service, we have decided to use AC d 


plugs as standard. 


FOUR WHEEL DRIVE AUTO CO. 
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Chas. E. Hall says: 
FTER carefully trying out different makes of spark plugs, we have decided upon using 
your “AC’ Titan plug for our regular equipment, as we believe it is the only plug 
which will compare favorably with the balance of the well known units composing our truck 
all of which have been selected after careful con- =a 
sideration. 
THE GABRIEL MOTOR TRUCK CO. 
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F. A. Whitten says: de 


JE have used AC plugs exclusively for five years. During this time we have sold many thousands of trucks 
fitted with them. AC 


Due to more hours of service per day and greater gear reductions, spark plugs in trucks get not less than six times 
as much service per year as do those of passenger cars. 


In spite of this severe work we have had splendid service from AC plugs and they are well liked by our customers 


and our Service Department. GENERAL MOTORS COMPANY 
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CENERAL morToRs COMPANY 


TRUCKS 



















. cAustin says: lj 
HE day in and day out service given by A. C. : 
Plugs fits in well with the severe conditions which 


the Gramm-Bernstein trucks meet in every line of work. 


GRAMM-BERNSTEIN MOTOR TRUCK CO. 
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Chief Engineer 
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G. M. Evans says: 


WE have canvassed the country for a quality 


spark plug, and after a thorough tryout, our 





choice has been AC plugs. 


MENOMINEE MOTOR TRUCK COMPANY 
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C. A. Carey says: 
UR experience with AC plugs has been 
very satisfactory especially on our motor 
driven fire pumps where high efficiency is 
called upon from every part. 
MAXIM MOTOR COMPANY 


Mech. Eng. 
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John Wiggers says. 
N reply to yours of recent date regarding the service given by A. C. spark plugs, wish to a » 
say that these plugs have given us entire satisfaction. GPs: gaa i 
We consider the spark plug one of the most vital parts of the power plant, and in selecting a "7 _ 
A. C. spark plugs as standard equipment, for the year 1917, on Moreland Motor Trucks, we a rod 
t have done so only after testing several makes, and finding the quality of A. C. spark plugs to ‘ Big 
be fully up to our requirements. >. 
MORELAND MOTOR TRUCK CO. 
C Chief Engineer | 
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C. W. Nash says: 
T affords me a great deal of pleasure to be able to write you to say that I have had very E 
intimate experience with your ““AC”’ spark plugs during the past six or seven years, and é 
in my opinion up to the present time there has i 
never been a spark plug made that has been more A 
successful than the “AC”, plug for commercial uses. Wh 
THE NASH. MOTORS COMPANY Wh 
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.». Suthergreen says: 
T will doubtless interest you at this time to know that our Netco trucks are 
performing so uniformly with your plugs, that we have placed our order 
for our entire next year’s equipment. 


NEW ENGLAND TRUCK COMPANY 
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L. G. Bartlett says: 


W* use “AC” plugs for two virile reasons. Consistency with our selling 
policy, ““Most for the money,” and consistency with our production 
slogan—*The one truck worthy of that name.” 

“OLD RELIABLE” MOTOR TRUCK CO. 


Et hnittal- 


Chief Engineer 











J. G. Vincent says: 


HE advent of the modern high speed multi-cylinder motor has made it necessary W a 
for us to have much better spark plugs. The large amount of research work that has i 
been carried on by the Champion Ignition Company in order to accomplish this result ; 
and at the same time{make use of domestic materials has been an important contribution 


to the industry. ee - an 
PACKARD MOTOR CAR CO. al! oer ae 

















W. R. Strickland says: 


i’ adopting your A. C. Titan spark plugs as standard equipment on our eight-cylinder 

motor, we selected what we believed to be the best all-around commercial plug obtain- 
able, having first subjected the plug to theoretical and scientific bench tests, block tests 
and road tests, and adopted it for use first on our truck motors, on which they have given 
great satisfaction. Over 25,000 of these plugs have been shipped to the British War 
Department on trucks without any but favorable comment. 


THE PEERLESS MOTOR CAR COMPANY Pi ° th, amas mit 


Chief Engineer ih 
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John Younger says: 


EK have been using A-C plugs on our trucks for this last two years. 
They are very successful and show up better all around than any 
other plug we have been able to find. 














THE PIERCE-ARROW MOTOR CAR COMPANY 


Thm PPegfen 


/ Chief Engineer Truck Department 








UNITED FUELS SUPPLY ©. 


BUILDING PavinG Sewer S 
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H. T. Thomas says: 


EPLYING to your letter of April 26th, concerning your 

A-C Spark Plugs, will state that we have used this plug 

as standard equipment for the past two years, are very well 
pleased with same and have no criticisms to make. 


REO MOTOR CAR COMPANY 
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Engineer 
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A. L. Riker says: | 


UR Engineering Department has conducted a 
number of tests on AC Spark Plugs and the 
results have been so satisfactory that we have “§ 
approved this plug as one of our options. 


THE LOCOMOBILE COMPANY OF AMERICA 
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Vice-President 
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G. F. Lambert says: 


W°* have been using AC Plugs for some time on our Samson 

Sieve-Grip farm tractors and the results have been excellent. 
Probably no form of motor ignition is more trying on spark plugs 
than that of farm tractors. Their constant exposure to dust, heat, 
rain, ete., necessitates a high quality of material in all their parts 
and peculiarly so in regard to spark plugs. 


SAMSON SIEVE-GRIP TRACTOR CO. 


Chief Engineer ' 
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John Squires Says: 


N response to your inquiry as to the performance we have been getting 
from your spark plugs, it is reported to us by our Road Testing De- 
partment that it has not been necessary for them to replace a single plug 
for any reason whatever for the past ninety days, to the extent ‘of recollec- 
tion of the present head of that Department. 


Considering the extremely diverse conditions of operation which exist in 
truck road testing, this record is remarkable and unprecedented. i 


SIGNAL MOTOR TRUCK COMPANY 











Arthur C. Wollensak Says: 


OUR experience with the A C Titan spark plugs has 
demonstrated that they are all that could be desired 
for heavy duty truck work. 


STERLING MOTOR 4 
TRUCK CO. y 
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Chief Engineer 
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Wm. Bowen says: 


FTER exhaustive tests we have 
adopted “AC” Plugs as stand- 
ard equipment on Stewart trucks. 






STEWART MOTOR CORPORATION 
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- Engineer 
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EK. H. Farmer says: 


(y= experience with AC plugs has extended over a period of five years, 
during which time we have enjoyed great success. We recommend 
your AC or “always clean” plug wherever a heavy duty and dependable 
plug is desired. 


H. E. WILCOX MOTOR CO. 
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Geo. P. Myers says: 


EPLYING to your letter of April 11th in regard to your Spark Plugs. We have used 

your Plugs exclusively on all of our trucks manufactured by us up to the present and 

have just placed an order for a new lot of your AC Titan Spark Plugs. We havejhad no 
trouble with your plugs up to the present time. 


MYERS MACHINE CO. 


, # i as President 





W. E. Blair says: 


OUR recent request for our commendations as to your AC plugs received and we are 
pleased to attest our recommendations as we have been very well pleased with the 
plugs and have nothing but praise for the same. 
Wishing you continued success, beg to remain, 


BUFFALO GASOLENE MOTOR CO. 


WV General Manager 
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W. A. Frederick says: r= 

()= Engineering Department has found your AC AC 
spark plugs very efficient in our laboratory work. TITAN 


We believe you have an excellent product in every respect. 


CONTINENTAL MOTORS CORPORATION 


' ‘ 
Chief Engineer 
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L. S. Keilholtz says: 


E thoroly tested the A C Spark Plug in our Engineering 
Department before adopting it for use on the Delco-Light 
Plant. 
The Delco-Light Plant is operated under full load at all times, and 
often on 24-hours-a-day service. Under these severe conditions 
we have found these spark plugs to be very satisfactory. 


THE DOMESTIC ENGINEERING CO. 


Jd. Ke therohy. 


Chief Engineer 
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EF’. S. Duesenberg says: 


FTER repeated trials of the best American and foreign spark plugs under severe 

conditions of automobile racing and aviation work I am convinced that you now 

have the most satisfactory spark plug made, and would like to have you ship us two (2) 
dozen aviation standard length just as soon as you can get them out. 


DUESENBERG MOTOR COMPANY 


H. G. Diefendorf says: 


A Plugs have given entire satisfaction on all models of Gray 
motors, two and four-cycle,—Marine, Stationary, and Truck 

types. We have used them in special laboratory tests, in the testing 

room, and in service. 

Thousands of A. C. Plugs have been furnished with thousands of Gray 





Manager 
































E.. A. Nelson says: 


HE “A. C.” spark plug requires no more 
attention than a bolt in an engine. 
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Mechanical Engineer 
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A. A. Albaugh says: Hi 
T affords us great pleasure to state that we have been using AE 
your AC plugs for several years with the best of satisfaction. Bk 
JACOBSON MACHINE MFG. CO. | 


Chief Engineer 
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A. A. Lyman says. 


[N regard to the results we have obtained with 

A C spark plugs, we are pleased to state that 
after testing a great many different makes, we have 
adopted A C plugs as the most reliable, and are well 
pleased with the service they give us. 


THE 
RUTENBER MOTOR COMPANY U I EN B E 
Gilaigoren UTENB! MoIor 


Chief Engr. 
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A. J. Downey says: 


E have adopted “A C”’ spark plugs because we honestly 
believe that they are the best plug that we can buy. 
SCRIPPS MOTOR COMPANY 





Vice-Pres. & Gen. Mgr. 
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I AM pleased to tell you that the AC plugs have given TAM 
| very satisfactory service in our motors. 


Vice-President 
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E. T. Larkin says: 


E have found the AC-Titan spark plugs to operate well in con- 
tinuous operation, on our high speed, high compression 
marine engines. 


STERLING ENGINE COMPANY : 
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Jos. Van Blerck says: 


E have used A. C. plugs for a number of 
years because they progress with the 
motor manufacture and meet all conditions. 


THE VAN BLERCK MOTOR COMPANY 
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J. B. Fisher says: 


| reply to your recent inquiry regarding our experience with A-C Plugs, 
we are pleased to state that we have used them exclusively in our testing 
room for several years with very satisfactory results. 






WAUKESHA MOTOR CO. 


ctl 


Chief Engineer 
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Chas. H. John says: 


WE have been using your plugs on our motors with the greatest success 
and recent trials of your new plug on our aeroplane motors have proven 
that we no longer have to depend on imported plugs to get satisfactory results 
on high compression motors. We wish to congratulate you and believe you 
have rendered our country most valuable services. 


WISCONSIN MOTOR 
MFG. CO. 





Russell Huff says: 


M* experience with A C spark plugs extends over a period of 

several years, during which time I have noted a continuous 
evolution of improvements which has resulted in the production to- 
day of a modern spark plug of the very highest order. 


It has been my privilege to watch the results of several hundred 
thousand A C plugs used in actual production during the last eighteen 
months. The excellent performance of these is a forceful expression 
of the quality and perfection to be found in A C plugs. 


TL 


Chief Engineer of 
Dodge Brothers 
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A. P. Brush says:— 


Y personal experience with A. C. Spark Plugs, 
down to date, covers a period of over nine 
years, and through our clients includes their use 
in very large quantities, and in widely varying 
types of motors. 


In design, construction and service they have 
always been abreast and usually ahead of their 
contemporaries. 


BRUSH ENGINEERING ASSOCIATION 
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By ALBERT CHAMPION, President Champion Ignition Co. 


HA“ you ever stopped to think that it is a common trait to exercise more care in most per- 
sonal transactions than in the selection of many articles that mean so much to your business? 
If you required an operation you would only cail in the most successful and reputed surgeon. 
You make sure that a bank is sound and well managed before entrusting it with your money. 
You take out insurance only in companies that are stable and reliable. You ask for satisfactory 
references before engaging a man for a responsible position. 
And yet many dealers will invest their money in Spark Plugs on the strength of extravagant 
claims not backed by any substantial proof of quality or past record. 
MR. DEALER—We do not make extravagant claims, we do not have to, we give you the highest 
references. Bordering this page, you will see the names of Motor Car and Truck makers who use 
AC Plugs for regular equipment. They are all quality firms and their endorsement constitutes 
our strongest reference. Invest your money safely; stock the plug your customers need; the plug 
which gives you more sales—more profits—no dead stock—and helps you build your business 
on a sound basis. 
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A MESSAGE TO DEALERS 
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CIn the East— 


the New Englandand North 
Atlantic States—there will 
| be open for the first time 
| | to big distributors, several 
of the most fertile selling 
fields for these well-known 
cars and one-ton trucks. 
This territory will be al- 
lotted with discrimination 
andcare. Applicants must 
qualify. 











See announcement next week 
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For advance information wire or 
write MOTOR AGE, 95 West Fort 
St., Detroit, Michigan. Inquiries 
marked “Confidential” will be an- 
swered direct by MOTOR AGE 


and so treated. 











THE AUTOMOBILE June 28, 1917 















Lohmannized fF) | 
(Rust-Proof) |) U}} 


g ae 








Protection for kront and Rear—Motor Cars and Motor Delivery Wagons 





Double-Spring Bumper 


EverGood Bumpers are Designed as skillfully 
as the Car—Constructed as sturdily as the Chassis 
—Finished as durably as the Body. 


EverGood Bumpers are the first automobile 
Fitsall accessory to be made permanently rust-proof by 
a special process—Lohmannizing. 





Lohmannizing fills the pores and coats the 
surface of the steel with a non-corrodible metal 
alloy and prevents rust from forming. Ever- 
Good Lohmannized Bumpers will retain their 
bright finish in any climate—under all atmos- 
pheric conditions. Lohmannizing can be had only 
on EverGood Bumpers. Write for catalog 
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EverGood Mirrors make the driver as com- 
plete a master of the road in the rear as the eyes 
do of the road ahead. A new standard of quality 
has been established by us in the Mirror art. We 
have designed stamping dies that render every 
operation a revelation in clean workmanship and 
finish. The clamp (patented) fits round, oval, or 
square windshield frames. 





Catalog on request. 





Windshield Mirror 





Fender Mirror Glare Dimmer 


Emil Grossman M’f’g Corp’n 


Bush Terminal Bldg. No. 20, Brooklyn (New York City) 
Chicago Branch, 1253 Michigan Ave. 











Please mention The Autcmobile when writing to Advertisers 
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Reg. U.S. Pat. Off. 


The First Real Improvement Since Spark 
Plugs Have Been Made 


[D° you realize that porcelain plugs of to-day are made of practically the 
same material as the first spark plug produced in Europe about seven- 
teen years ago? 


Each succeeding year has seen a higher development of the automobile motor, but the 
spark plug has been left behind in the march of engineering progress. That is one reason 
why you hear so many complaints. Last season more fast racing cars were defeated due to 
the inefficiency of spark plugs than all other causes combined. 





What caused spark plugs to break down? The brittleness of the porcelain. Modern 
motors are designed to operate at the maximum allowable degree of heat, and the plug is 
located in the hottest part of the explosion chamber. The heat of the explosion and the intake 
of the cool gases alternate with lightning rapidity. In a 3400 R.P.M. motor the plug is 
heated to explosive temperature 1700 times, and cooled by the intake gases 1700 times—per 
minute. Porcelain cannot withstand such severe strains for any considerable length of time. 





The situation was almost 
desperate. The research and 
experimental departments had 
been working for almost two 
years to find a solution. 


Everyone is familiar with the 





fact that a porcelain cup may 
be cracked when the tea is 
poured in too hot, while a 
stoneware dish may be placed 
in a fiery oven without crack- 
ing. 


VITRISTONE has more 
than merely made good—it has 
made porcelain plugs obsolete 
—in the same sense that six, 
eight and twelve cylinder cars 
are the higher development of 
the “‘one lunger.”” All other 
spark plug manufacturers are 
seeking something better than 
porcelain but VITRISTONE 
can be had only in Red Head 
Plugs because it is made in our 
own potteries in Trenton, N. J. 


At last we solved the prob- 
lem. The result was not a sub- 
stitute, but the successor to 


poreclain—VITRISTONE. 
VITRISTONE is what the 


name suggests—artificial vitri- 
fied stone. It has the high in- 
sulating properties of glass and 
the hardness of stone. It is to 
porcelain what a stone crock is 
to a china cup. 














Emil Grossman 
M’f’g Corp’n 
Bush Terminal Bldg. No. 20 


Brooklyn (New York City) 
Chicago Branch, 1253 Michigan Ave. 








Look for Vitristone on the 
Insulator and the Red- 
Enameled Bushing. 






Ford Size, 75c 
Other Sizes, $1.00 








Please mention Tne Automobile when writing to Advertisers 















































































THE AUTOMOBILE 





June 28, 1917 






































































































































emetic 





























RN 





Brief Specifications 
Sixteen Valve Duesenberg Aeroplane Motor 


OUR cylinder 434"x 7", 125 H.P. at 2100 R.P.M. of the 
crankshaft and 1210 R.P.M. of the propeller. Motors 
are sold on above rating; actual power tests prove this 

motor capable of developing 140 H. P. at 2100 R. P. M. 
of the motor. The exact weight with magneto, carburetor, 
gear reduction and propeller hub, as illustrated, 509 Ibs. 
Without gear reduction, 436 lbs. Net price of this four 
cylinder motor with regular engine equipment but not with 
reduction gear, $3050.00; net price with reduction gear, 


$3500.00. 


Cylinders are semi-steel with aluminum plates enclosing 
water jackets. Pistons specially ribbed and made of Mag- 
nalite aluminum compound. Piston rings of special Dues- 
enberg design, being three piece rings. Valves are Tungsten 
Steel, 1/3" inlets and 2" exhausts, two of each to each cylinder. 
Arranged horizontally in the head, allowing very thorough 
water-jacketing. Inlet valves in cages. Exhaust valves, 


seating directly in the cylinder head, are removable through 
the inlet valve holes. Valve stems lubricated by splash in 
the valve action covers. Valve rocker arms forged with cap 
screw and nut at upper end to adjust clearance. Entirely 
enclosed by aluminum housing as is entire valve mechanism. 
Connecting rods are tubular, chrome nickel steel, light and 
strong. Crankshaft is one piece forging, hollow bored, 214" 
diameter at main bearings. Connecting rod bearings 24%" 
diameter, 3" long. Front main bearing 314" long; interme- 
diate main bearing 314" long, rear main bearing 4" long. 
Crankcase of aluminum, barrel type, oil pan on bottom 


removable. Hand hole plates on both sides. Strongly 
webbed. 


Full and complete information will be cheerfully 
supplied and every courtesy extended to you in 
carrying out your investigations. Our factory facili- 
ties are such that satisfactory deliveries can be made. 


Duesenberg Motors Corporation 


120 Broadway; New York City 
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Type K-2 Outfit for Ford Type CC Magneto Replacement Outfit Type K-3 System 


- cars with Automatic Specially adapted to Maxwell, Overland and ‘or Standard 
Advance Feature other 4-cylinder cars Equipment 


HE mechanical construction and operating efficiency 
of Atwater Kent Scientific Ignition is the result of 
a strict observance of correct engineering principles. 
Systems that have been in use ten years and run consider- tis 
ably over 100,000 miles show little or no mechanical 5 
wear or loss of operating efficiency. : 





You, as a dealer, can sell Atwater Kent Scientific Ignition 
with a perfect confidence in its unfailing performance. Be 
known as the authorized Atwater Kent dealer in your locality. 





WRITE US FOR OUR DEALER PROPOSITION 


You know you will never have to offer excuses for the performance of Atwater Kent Scientific Ignition 
If you have not sold Atwater Kent Scientific Ignition write in for our dealers’ proposition 


ATWATER KENT MFG.WORKS 
Philadelphia 


ATWATER KENT MANUFACTURING WORKS, 4938 STENTON AVENUE, PHILADELPHIA, PA. 
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Battery 


OTORISTS everywhere have unhesitatingly 
expressed their confidence in the ability of 

The Prest-O-Lite Co. Inc., to produce a storage 
battery not only equal to but superior to existing 


types. 


That confidence has been justified. From 


the standpoint of efficiency, longer life and faithful 
service, the Prest-O-Lite Battery has a character 


all its own. 


1—Plate Construction 


Extreme porosity and large ex- 
posed area of the “active” material 
in the plates insures consistent chem- 
ical action during charge and dis- 
charge, enabling the battery to give 
off a large volume of current, with 
sustained high voltage, less internal 
heat than any other battery, and with 
freedom from injurious chemical ac- 
tion—retaining its charge during 
comparatively long periods of rest. 
Chemically pure pasted material is 
locked in by special grid design, in- 
suring permanent rigidity and 
strength. 


2—Separators 


Made from carefully selected wood 
of extreme porosity, insuring perfect 
insulation with maximum circula- 
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tion of electrolyte. Specially treated 
to remove all matter which might 
prove injurious to the electro-chem- 
ical action. 


3—Electrolyte Level 


The electrolyte should always be 
at least 1% inch above the tops of 
the separators. This allows for 
evaporation during operation. The 
height of the electrolyte may be 
measured with a clean glass tube. 
Insert the tube through the vent 
until it rests on the top of the sep- 
arators, cover the end with a finger 
and withdraw. Electrolyte will re- 
main in tube, indicating the depth 
of solution over separators. Specific 
gravity of electrolyte should be be- 
tween 1.285 and 1.300 in a full 
charged battery. 
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4—Bridges for Plate Support 


Be G 
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Positive and negative elements 
rest on bridges which reinforce bot- 
tom sections of hard rubber jars and 
provide ample space to accommodate 
accumulation of sediment (the result 
of normal operation). 


5—Plate Connectors 


Substantial, rugged design insures 
maximum electrical conductivity and 
great strength for keeping positive 
and negative elements in perfect 
alignment. 


6—Hard Rubber Jars 


Made of special composition hard 
rubber. Each jar undergoes an elec- 
trical test of 24,000 volts and a rigid 
mechanical test. Jar construction 
insures long life and the ability to 
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withstand the strains of strenuous 
service. 


7—Jar Covers 


Designed to allow the greatest 
possible expansion space and to 
overcome slopping of acid when the 
car is in motion. Undergo rigid 
electrical and mechanical tests. 


8—Sealing Compound 
Special composition of high elas- 
ticity and acid resisting qualities, in- 
suring perfect adhesion to jars and 
covers, with perfect freedom from 
cracking during cold weather or soft- 
ening in summer. 


9—Filler Openings 
Vents are large enough to permit 
easy inspection and filling with dis- 


tilled water. Caps are easily re- 
moved. 


10—Terminals and Cell 
Connectors 


Sufficiently large to carry the 
highest rates without over-heating, 
resulting in high terminal voltage on 
discharge. Design insures freedom 
from acid creepage around posts. 
Terminals have ample current carry- 
ing capacity and provide simple con- 
nections to car wiring. 


11—Hardwood Box 


Made from selected hard wood, 
with dove-tailed corners and hard 
maple dowel-pin construction to pre- 
vent spreading of joints and corners. 
Painted with a special preparation 
which resists the action of acid. 
Built to withstand the roughest 
service. 


12—-Handles 


Stamped and pressed from heavy 
sheet metal, heavily lead plated and 
enameled. Special provision for se- 
curing to battery hold-downs on car. 





rest-OQ-Lite Service 


You can feel safe in purchasing the 
Prest-O-Lite Battery, which is the prod- 
uct of a company with an enviable repu- 
tation for uniform quality and satisfac- 
tory service—one that has enjoyed the 
confidence of the motoring public over 
a long period of years. 

No matter what battery you now use, 
the world-famous Prest-O-Lite Service 
System is at your disposal whenever your 
battery needs attention. 

When your present battery wears out, 
remember there is a Prest-O-Lite Bat- 
tery of the correct size for your car. 


DIRECT FACTORY BRANCHES 
Atlanta Des Moines Montreal 
Baltimore Detroit New York 
Boston Indianapolis Omaha 
Buffalo Jacksonville Philadelphia 
Chicago Kansas City Pittsburgh 
Cincinnati Los Angeles San Francisco 
Cleveland Memphis Seattle 
Dallas Merritton Syracuse 
Davenport Milwaukee St. Louis 
Denver Minneapolis St. Paul 

San Antonio Winnipeg 


The Prest-O-Lite Co., Inc. 
U.S. Main Office and Factory: 
900 Speedway, Indianapolis, Ind. 
Canadian General Office and Factory: 
Toronto, Ont. 
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VE® since 1911 we have been hammering 

awWay in an attempt to drive home the fact 

that Laminated Shims are better in every 
way than any other kind. 


“ We have made many converts among far-seeing, 


level-headed men, who could see the advantages of 
these shims even if their price was a little higher. 


We have never talked about these shims from a 
price standpoint. If we had, our plant could not 
turn out anything like enough to fill the demand. 


Our arguments, based on quality and time saving 
alone, have gotten home to those who are wise 


enough to appreciate these shims and the real value 
of their exclusive features. 





To emphasize the distinguished character of those 
who join us in our high opinion of Laminated Shims, 
we quote the following from page 171 of the S.A.E. 
Bulletin for May: 

















This appears under “Standard Specifications for 
Class ‘A’ and Class ‘B’ Motor Trucks, prepared by 
Motor Transport Board of War Department in 
accordance with recommendations of the Truck 
Standards Division, the Springs Division, the Tire 
and Rim Division and the Electrical Equipment 
Division of the Society of Automotive Engineers.” 


This makes it look as though we were right all 
the time—doesn’t it? 


Laminated Shim Company 


533-41 Canal Street, New York, N. Y. 
2113 Dime Bank Building - - - ~ - - Detroit, Mich. 
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fis manufacturer 


has always recognized 
the important status of 
its dealers. Meeting the 
dealers’ increased cost of 
doing business by increasing 
its dealer discount, was no 
more than appreciation of the 
fact that dealer loyalty and 
goodwill is a company asset. 


See announcement next week 





For advance informatipn wire or 
write MOTOR AGE, 95 West Fort 
St., Detroit, Michigan. Inquiries 
marked “Confidential” will be an- 
swered direct by MOTOR AGE 


and so treated. 
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Multibestos Brake Lining and Clutch Facings, Stan- 
wal Brake Lining and Facings, Mualtibestos Tire 
Tape, Stanwal Friction and Insulating Tapes, 
Splicing Compounds, Cable and Specification 
Tapes, Moulded Rubber Goods, Stanwal 
Matting, Anti-Squeak Material. 
Rubber Heels, 
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l-rom our laboratories came the far-famed Multibestos 
Brake Lining and Clutch Facing. And the perform- 
ance of our products as standard equipment on the 
Packard, Pierce Arrow, Locomobile and other leading 
cars is proof of recognized quality. 

In step with the progress of automobile making, the 
products of the Standard Woven Fabric Co. have 
advanced to meet each new and exacting demand. 

The latest advancement 
lining material. 


is Stanwal 





a special brake 


Stanwal is the crowning accomplishment of a deter- 
mination to produce the best possible brake and clutch 
lining. Tests have proved it superior to any other fric- 
tion material. Stanwal even surpasses Multibestos. It 
sets a new standard of quality. 

sefore introducing Stanwal we subjected it to the most 
severe and exhaustive tests, both in our own labora- 
tories and in road service. Still further tests have been 
made at the Massachusetts Institute of Technology and 
in the testing departments of a number of automobile 
manufacturers. 
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Stanwal is the result of years of experience in 
developing brake and clutch linings. It marksa 
distinct advancement in manufacture. It is an 
engineering achievement. 


The results of all tests show Stanwal to have a 
uniform coefficient of friction of .40 as against .37 in 
the average brake lining material. 


In competitive tests to determine wear resistance, its 
superiority was equally apparent. Under one set of 
conditions it showed a 17 4/10% wear, where its 
nearest competitor showed 33 4/10%. 


Stanwal is impervious to oil, grease, gasoline, water 
or any foreign substance. It does not scratch the brake 
drums. It is noiseless under severe pressure. It 
operates smoothly and firmly and controls any car with 
power and precision. 


The primary base of Stanwal is brass wire covered 
and protected by a special fabric, specially treated, 
proof against frictional heat. 


The treatment used to procure the frictional quality of 
Stanwal is such that the heat resisting quality increases 
as the frictional pressure is applied. In other words, 
Stanwal improves with use. 


The yarn from which it is made is carded and spun in our own factory under the direction of our own experts. 


IXvery facility for the manufacture of quality goods has been provided in this factory—the largest and most com- 
plete one devoted to the manufacture of Brake and Clutch Linings. 


Standard Woven Fabric Co., Walpole, Mass. 


TRADE MARK REG. 
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Positive running truth must be obtained to ensure concentric running of the completed bearing. As the 
Schatz “Universal” Cones are ground a dial indicating gauge registers to points of extreme 
fineness the diameter of the ball race and the running truth of the grinding spindle. 

At the right are finished cones. Note the depth of the ball race. 


The Schatz “Universal” 


Annular Ball Bearing 


Sustains successfully a thrust load in either direction not less than 50% of its rated 
radial capacity—without adjustment or impairment of annular efficiency 


Automatic dial indicators rigidly in- 
spect and gauge to extreme accuracy 
each running part of the Schatz Uni- 
versal Annular Ball Bearing during 
the process of manufacture. The com- 
p'eted bearing is internationally stand- 
ardized — interchangeable — without 
adjustment—with all other standard- 
ized bearings of the same size and type. 


The balls have three points of con- 
tact: One on the inner race and two 
in the outer, located on a given angle 


' to the centre of the bearing. The 


spacer is rivetless and _ self-locking, 
and, therefore, of sufficient flexibility 
to accommodate itself to the change 
in the axis of rotation when a thrust 
load is applied. 


Catalog and Data Sheets for Engineers 


THE FEDERAL BEARINGS CO., Inc. 


26 WILLIAM STREET 


POUGHKEEPSIE, N. Y. 
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N brake lining it’s the quality of the 
asbestos fibre that counts—and high- 
grade fibre grows scarcer every day. 


But that’s another argument for Non-Burn, 
for it’s made at Asbestos Headquarters— 
Johns-Manville. We mine our own Asbestos, 
and of the thousands of tons produced an- 
nually, our experts choose for Non-Burn 
only the choicest fibre, strong and uniform. 





Non-Burn is sold under a trade policy which 
is on a par with the lining. Distributed to the 
trade through regular jobber-dealer channels 
only, under generous discounts, uniform and 
rigidly maintained regardless of quantity—so 
it’s not necessary to tie up capital in large stocks 
to secure fair profits. Details of this liberal 
sales policy will be furnished promptly on 
request. 


H. W. JOHNS-MANVILLE CO. 
NEW YORK CITY 
10 Factories—Branches in 55 Large Cities 


Vv hen you think of Asbestos 
you think of Johns-Manville 
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AMERICAN AUTOMOTIVE ENGI- 
NEERS, in their important work of deter- 
mining the most dependable aids to motor 
supremacy, doubtless find comfort in the 
fact that some things at least are already 
settled—such, for instance, as the utter 
reliability under all conditions of well made 


Wire Wheels. 
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The past vear has seen the popularity of wire wheels more 
than redoubled. 


For good looks—for the proper setting off of distinctive 
custom-made cars—they stand unrivalled. 


For strength, durability and ease of manipulation, they have 
won first place in the very fields where those characteristics are 
most in demand. 


Houk Wire Wheels have won distinct victories on Armored 
Cars, and in the Racing Field, as well as on the glistening show 
cars that made the past season so far excel its forerunners in 
brilliancy and diversity of output. 


HOUK MANUFACTURING CO., Buffalo, New York 


BRANCH OFFICES AND SERVICE. STATIONS 


New York, 1792 Broadway; Chicago, 2337 Michigan Avenue, 2029 Commerce Street; Minneapolis, 918 Marquette Avenue; 
South; Philadelphia, 328 North Broad Street; Detroit, 786 Richmond, 1807 West Broad Street; Los Angeles, 1101 S 
Woodward Avenue; Boston, 1092 Commonwealth Avenue; Hill Street; Nashville; Buffalo 1064 Main Street; Sioux 
San Francisco, 1248 Van Ness Avenue; Pittsburgh, 600 Falls, 315 West 9th Street; Winnipeg, King and Bannatyne. 


Grant Boulevard; St. Louis, 3414 Lindell Avenue; Dallas, 
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The plant where C urston Transmissions are mad: 


DURSTON 


TRANSMISSIONS 


‘‘Gears of Lasting Fame’’ 


Best quality materials—careful ma- 
chining—rigid inspection has given 
them strength and durability. The 
noted performance of Durston Trans- 
missions is due to the ability of our 
plant—specialized engineering force 
—and skilled workmen. 








We are now prepared to submit 
designs on truck transmissions to 
meet all conditions. 


Write for data; also state require- 
ments. Deliveries prompt 


One of Our Models DURSTON GEAR CO., Inc. 


18 MALTBIE ST. SYRACUSE, N. Y. 




















Please mention The Automobile when writing to Advertisers 

















‘Men 


WY (aastole ks 


Olohaaatedhs 


Por ans 





OR RP 





poms i 
fi, 


= 
rr 


Ww 
| a » 


i = 
ln r2 


hy 


i) 





Samples from each lot of 
steel received are taken for 
the purpose of analysis 














In the microscopical labora- 
tory, where molecular struc- 
ture is determined and where 
inherent imperfections and 


unequal distribution of car-). 


bide constituents are quickly 
detected 


SHELDON MEANS 
QUALITY, FROM 
FIRST TO LAST 


Beginning with the raw mate- 
rial, each lot received is triple 
tested for quality. It must con- 
tain the right elements in ex- 
actly the right proportions nec- 
essary for hardness, toughness, 
strength, shock resistance and 


fatigue resistance. 


Should tests reveal even a slight 
weakness in any one of these 
elements, the material is refused. 
no matter whether it is 10 lbs. 
or 10 car loads. 


Thus it is that the excellence of 
the raw material used in build- 
ing Sheldon axles is established 


O 
belore it is even accepted. 


And so on, through a thousand 
different necessary operations, 
every part of a Sheldon axle and 
every bit of work done must 
measure up to the high stand- 
ards and accurate limits set by 
Sheldon, standards that are 
never lowered, regardless of 
circumstances or conditions. 














In the chemical laboratory. 
Here delicate scales and 
chemical analysis check their 
findings, against the original 
specifications 














In the physicul laboratory, 
where sample test bars are 
slowly pulled apart in order 
to determine tensile strength 
and the grain of the steel 
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Building a Sheldon one-piece 

front axle. The first opera- 

tion. A huge “bulldozer” 

with the weight of 200 tons 

first splits both ends of a big 
block of steel 











Third operation. Mighty 6000- 

pound steam hammers die 

forge the big shaped bar into 

a single-piece I-beam azle 
bed or frame 


A good front axle is a most vital unit 


of every good truck. 


It insures safety and prevents acci- 
dents. It makes control easy and 
conserves manual effort at the steer- 


ing wheel. 


One-piece drop forgings, precise ma- 
chining and fine materials are dis- 
tinctive characteristics of Sheldon 
Front Axles. 


Steering knuckles and steering levers 
are one-piece forged of Chrome 
Nickel Steel, annealed and carefully 
heat treated, then individually tested 
for hardness, toughness and strength. 


Tie-rod clevises are drop forged. 
Ball pins, pivot bolts and clevis pins 
are hardened and then ground to 
limits as fine as those of a high-grade 


ball bearing 


The big Sheldon front axle beds are 
drop forged in one piece from a 
single bar of special axle steel. 
Sheldon never builds an axle from 
pieces of steel welded together, altho 
this is common practice in big axle 
construction 


Huge, costly, specially built ma- 
chines and men of exceptional skill 
are needed to construct these pon- 
derous one-piece axles, but the extra 
safety and strength obtained from 
this more expensive construction are 


well worth all that they cost. 














Second operation. A “bull- 

dozer” shapes the split ends 

of the bar, thus preparing the 
stock for the dies 
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After inspection, the forged 
axles are next annealed and 
then removed to the machine 
shop to be milled, drilled, 
ground and finished 
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RICTION means wear. | 


Friction means grinding 


contact. 


Obviously, it is an axle’s worst 


enemy. 


Precise machining, proper de- 





sign and unfailing strength are 
the only factors that can con- 
quer friction, with its resulting 
wear, loose play and noise. 

That is why every step in the 


making of Sheldon axle parts is 





, “aT ry 7 2a f 2G ‘ -- 1o- 
Drilling front axle I-beam for Tel ully safeguarded and rig ee og te ee 
pivot bolts. This machine bored for bearings The exr- 


drills all necessary holes orously inspected. That is why tren accuracy 


four in all—at one setting of 
the piece 


maintained 
insures permanent freedom 


only the finest and most modern een Sears 





facilities and equipment are 


used. 


That is why Sheldon maintains 


such high standards and such 





clese limits. 


That is why Sheldon axles have = oa eee | 
become renowned for their 
quietness, smoothness and free- 
dom from wear—why they de- 


liver lower cost-per-mile haul- 
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illi T second opera- 
Straddle milling four The ! et 
surfaces of two axle m tion of boring worn 
spiders (a complete =] carrier is performe d 
set at one operation ' without once chang- 
a " — ing the position of 
the piece in its fir- 
ture This is done 
in order to achieve 
absolute accuracy 
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HE finest scientific calculations 

are virtually helpless when it 
comes to determining the ‘factor of 
safety” in big truck axles. 








Axles are units, assembled together. 


Each unit has a load, a pull, a strain, 
a thrust or a shock to bear. 


Each unit must work in perfect har- 
mony with the others to overcome 
the many destructive forces that are 
constantly trying to grind them to 
pieces or rip them apart. 





If operating conditions were always 
the same it would be a simple matter 
to determine the strength each unit 
should have. 





But load and road conditions vary. 


The speed varies. Drivers are dif- 
ferent. 





Drilling 12 stud holes at once One bearing too small, one part too 


i Punching brake band lining 
in a worm gear axle housing 


light or weak, will work destruction Sreparat ry Se Sree 
throughout an _ otherwise _ perfect 
axle. 


Mathematics will indicate one thing, 
actual road performance will prove 
another. 





Experience—the acid test of per- 
formance—alone can solve this vital 
factor. 

Years of practical road performance 
lhas so clearly determined the proper 
“factor of safety” for all Sheldon 
axle parts that no slightest element 
of speculation remains regarding this 
important factor. 

Thus is established another inherent 
advantage that Sheldon has because 
of its wider and longer experience 
in big axle building. 

















The big brake The brake band 
drums are trued up linings are riv- 
by means of grind- ; eted to the brake 
ers ‘ biS eal bands by means 
of automatic 

riveters 

















The hardness of all small 
parts is carefully measured 
by means of the scleroscope 


UT even this is not enough 

to satisfy Sheldon stand- 
ards. When each part is fin- 
ished and ready for assembly 
it is given a final individual in- 
spection of the most searching 
character. 


Trained men with instruments 
of amazing accuracy seek flaws 
and test for hardness, strength 
and ductility. Nothing is left to 
chance. 


When these tested parts are 
assembled, the result is a com- 
pleted SHELDON axle, rugged 


in construction, easy running in 


operation and of established 
scientific excellence, costing 
more to build and to buy, but 
worth it. 


An axle that is completely de- 

pendable, one that will stand 

the tests of continuously hard 

usage, one that will deliver long 

and uninterrupted mileage with 
a minimum of maintenance 
expense. 


An axle sure to give lower 


ae Ns y/ cost-per-mile haulage. 











Testing thrust bearings 
for accuracy and proper 
clearance 





An axle whose quality makes it 
the highest priced truck axle in 
America—and worth all it costs. 
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Azle shafts and _ steering 

knuckles are individually 

tested for hardness by means 
of Brinnell machines 











Gauging bearing seats on 
front azle spindle. These 
surfaces are held to limits 
of 0.0005” for outer bear- 
ings and 0.0010” for inner 
bearing seat 
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A fortune in bronze—a store 

of worm wheels. The illus- 

tration shows only a small 
part of those on hand 
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In the rough stores depart- 
ment where many thousands 


of tons of parts are kept 
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meet with abuse no metal can stand. 


with 


RUCKS 


dents. 


will 
Occasionally they 


meet 


Damage any part of a Sheldon axle 
and a wire will start a new part on its 
way to you within four hours. 


This is Sheldon’s idea of service. 


There is no part of a Sheldon axle, no 
matter how obsolete the model, for 
which Sheldon does not carry dupli- 
cate parts for many years. 





In this way, Sheldon makes sure that 
complete satisfaction will be given 
through the years of service to come 
to the fortunate owner of a Sheldon 
equipped truck. 


When buying a truck, look on the axle 
for the shop mark of Sheldon—the 
“double anchor.” 


Bearings. Many thousands of 
them are stored in this room 


It is the mark of a p:oneer. It sym- 
bolizes half a century of manufactur- 
ing experience and progress. It is 
placed on all Sheldon products for 
the guidance and protection of buyers. 
The first worm drive axles made for 
the trade in this country bore the trade 
mark of Sheldon. 


The big torpedo-like hub caps that 
you see every day on so many of the 
best makes of trucks are signs of Shel- 
don dominance in the worm drive axle 
field. 


On these hub caps 
housing you will 
Sheldon trade mark. 


axle 
the 


and on the 
always * find 








When buying a truck look for it. It 

is a pledge of satisfaction and a guar- 

antee of low cost haulage. 
Hubs for 5-ton Sheldon front 
aazles, before being machined. 


Notice their husky appear- 
ance 
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Over 1000 
Gould Service 
Stations 
are equipped to give ex- 
pert battery service 
Over 2500 
Gould Battery 
Dealers 


can supply a Gould Bat- 
tery of correct size for 
any make of car 


Look for Gould Signs 
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Five Great Navies Have 


Endorsed Gould Quality 


And we are insuring it by manufacturing our own lead 
oxides.at the Gould works in Depew, the only complete 
plant for building storage batteries from oxides to 
finished plates. By controlling the quality of our oxides 
we are now in a position to maintain Gould Quality at 
even a higher level than heretofore. 


Experts know that the first essential of battery-quality 
is plate-quality. Gould Starting-Lighting Batteries 
possess a dominant fundamental advantage in Gould 
Super-Hard Plates, perfected nearly ten years ago and 
still unmatched for power and long-sustained capacity. 


Gould Storage Battery Co. 
30 East 42nd St., New York 


Philadelphia Chicago 
Cleveland s Angeles 
Detroit San Francisco 


Works: Depew, N. Y. 
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Please mention The Automobile 


“when writing to 


‘Advertisers 


Super-Hard 
Plates 


are also used in batteries 
or 


Street Cars 
Submarines 
Railway Signals 
Train Lighting 
House Lighting 
Power Plants 


— wherever absolutely 
dependable battery ser- 
vice is required 
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Trade Mark Reg. U.S. Patent Office. 


NIGRUM 


(Impregnated Wood) 


Oil-less Bushing 


Trade Mark Reg. U. S. Patent Office. 


BOUND BROOK 


(Graphite and Bronze) 


Oil-less Bushing 





There are two different kinds of 
Genuine Graphited Ojil-less Bushings 


ONE KIND IS MADE OF HARD WOOD, IMPREGNATED WITH LUBRICANT AND IS 
KNOWN TO THE TRADE AS “NIGRUM.’”’ THE OTHER IS A HIGH GRADE BRONZE BUSH- 
ING, WITH INSERTS OF GRAPHITE. IT 1S KNOWN TO THE TRADE AS “BOUND BROOK” 


NIGRUM BOUND BROOK 













NIGRUM (Impregnated Hard Wood) Oil-less 


Bushings are made of selected hard wood, thoroughly 
seasoned and then thoroughly impregnated with our special lubricat- 
ing compound. 


This bushing not only has the advantage of running 


efficiently and lasting indefinitely without oiling or any 
attention whatever, but has the additional advantages of being light 
in weight. Its ability to absorb grit and dust without the slightest 
harm to itself greatly prolongs its own service life as well as that of 
the shafting. 


NIGRUM Bushings, properly placed, have proved 


themselves of inestimable value in protecting machinery 
against the early breakdowns so frequently caused by bushings worn 
out for want of oil. 





BOUND BROOK (Graphite-and-Bronze) Oil-less 


Bushings are made of the finest Phosphor Bearing 
Bronze, so constructed as to retain a sufficient quantity of our 
specially prepared lubricating graphite to tiated it constantly lubricated 
in service, even if neglected. 


BOUND BROOK Bushings are used as an insur- 


ance against neglect. For machine parts that are in- 
accessible and therefore difficult or impossible to keep properly lubri- 
cated, it is the only sensible type of bushing to use. 


Built to all other intents and purposes precisely like 


the best bronze bushings, they have the additional ad- 
vantages of self-lubrication, 


Oiling will not hurt these troubleless bushings, but 


they will give efficient service even if overlooked. And as 
the life of a machine is no longer than the life of its bushings the 
use of Bound Brook Bushings is positive insurance of long life and 
increased efficiency. 


WANNA 
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Endorsed and used by the 
United States Government 
in battleships, cruisers, 
and submarines. 





Endorsed and used by the 
leading manufacturers of 
motor trucks. 








CNADUANAELALEAAEALNNAAA ANS NAT NAA esa an ca na eaneea eet LUUUIUNTES ENTE 
Endorsed and used by the 


leading manufacturers of 
electric starting motors. 


The Plants 








The leading manufacturers of Motor Cars, 


Endorsed By Leading 
Manufacturers 


Trucks, 
Armored Cars, Aeroplanes and Tractors have endorsed these 
bushings and use them in their products. 


The U. S. and several foreign governments have 


endorsed them through installation of bushings in Battle- 
ships, Destroyers, Submarines, Seaplanes and Aeroplanes. 


For many years these oil-less trouble-less bushings 


have been increasing the service life and reducing. the 
operating cost of many hundreds of different kinds’ and makes of 
machines, such as mill and factory machinery, windmills, gas engines, 
escalators, elevators, electric machines, mining machines, etc. 


They invariably promote economy and efficiency of 
operation when properly installed. 


Dependable Deliveries 


The capacity of our plants at Bound Brook and Lincoln, 
N. J., is Ten Million Bushings per annum. This plant has 


every known facility for the manufacture of highest quality bushings in 
large quantities at short notice. 


Situated half way between New York and Philadelphia on the Baltimore 
& Ohio, Philadelphia & Reading, New Jersey Central and Lehigh Valley 
Railroads. 

Prompt deliveries are therefore assured. 


We should be glad to advise with you concerning your own special bush- 
ing problems. 


All Genuine + eee Oil-less Bushings have always been made at Bound 
Brook, U. S. 


BOUND BROOK OIL-LESS BEARING CO. 


Specialists in the Manufacture of Oil-less Bushings 
for More than a Third of a Century 


BOUND BROOK NEW JERSEY 


BOUND se Ott: - LESS BEAR 


Ny . . 
peer —— : 
cs 


—— 
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Endorsed and used by the 
leading manufacturers of 
aeroplanes. 





ULSQHUSUOULVUSROOEULUUPSUOODUMOOSSOEEUUEOOONONERUUGLEEO GSO 
Endorsed and used by the 
leading manufacturers of 
pleasure cars. 





SUULINEETTOVUEOUYENOETUNERLOUONSOOCACE OUEST 
Endorsed and used by the 
leading manufacturers of 
hundreds of different 
kinds of machinery in al- 
most every line of in- 
dustry. 


of the Bound Brook Oil-less Bearing Company 
have an annual capacity of Ten Million Bushings 
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MOHLER 


SLIDE VALVE {i 


.s { 








Valve and Car- 
bon Trouble 
Absolutely 
lustraion shows camshaft and cierdri- A Li ramated Showing eusitiory oiler festened to side of 


Final word in gas motors. Valves thoroughly water jacketed on 
all sides. Perfect lubrication is secured through a distinct aux- 
iliary unit. 


This motor is the result of fifteen years’ experience of intensive 
engineering. A power plant that is absolutely silent and more 
flexible than any poppet valve construction. This motor develops 
at least 25% more power for the valve area opening than the 
modern poppet valve engine. 


Officially tested by got yy” Q© Most Accessible of 
backen, CA 
_— | All Motors— 


Patented in United States, / Aluminum Pistons. Counterbalanced crank- 

Great Britain, France, Italy. tA shaft. Will accelerate cold from lowest idling 
a A TT WATE speed to over 3000 R.P.M. 

yo A Note simplicity of design. Entire valve 

INLFT cHausT N mechanism can be exposed in ten minutes. 


a | | 

















Q et] ors 
\ aH 4 - 














IDE 


@ 














Car and motor manufac- 
turers: For further infor- 
mation address R. M. 
Byers, 426 Oakwood 
Blvd., Chicago. 






































SITION 


CARBURETOR 








OD 


Section through top part of Mohler engine. The piston is shown on the explosion stroke with both 
ports closed 
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one-ton truck 


to supplement its 

passenger car— both 
‘selling below $800 
—is a feature which makes this 
company’s dealerships and 
distributorships unusually 
attractive. 





See announcement next week 





For advance information wire or write MOTOR AGE, 
95 West Fort St., Detroit, Michigan. Inquiries marked 
“Confidential” will be answered direct by MOTOR AGE 


and so treated. 
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“My! But that 


Leatherwove is good looking.” 








material and want results without ex- 
periment—loss of time and money— 


use LEATHERWOVE. 
CHASE LEATHERWOVE 


‘ can be used to advantage 
practically wherever leather 


“Ts like the hide in most respects 
Jn some respects tis better™ 
is used. 


Upholstery The leather problem is solved by 


LEATHERWOVE. _ It gives satis- 
faction wherever used. No cracking 


or blistering. Weatherproof and 


durable. 
Scores of designs and weights 
for all requirements SAMPLES ON REQUEST 





]F you want the best in a rich-appear- 
ASE ing, long-wearing upholstery 
oe 















-L-C-CHASE & CO- 
BOSTON 
NEW YORK DETROIT CHICAGO 
Leaders in Manufacturing since 1847 
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The Top of Today -DREDNAUT 











*‘Defies time and the elements’’ 


Comparison—The Philippine woman doubtless thinks she is “going some” 
with her one-woman top. She has never seen Drednaut Motor Topping 


and can therefore make no comparison. 


the beauty of every car it is used on—More Chase Material is used on vehicles 


But you are in a position to compare Drednaut with others. It enhances 
today than any other brand. 


Don’t experiment with an inferior brand. 


We invite comparison and will gladly send samples for your consideration. 





-L-C-CHASE & CO- 
BOSTON 
NEW YORK DETROIT CHICAGO 


Leaders in Manufacturing since 1847 





Philippine Roadster—1898 Model, With One-Woman Top. 
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Now Ready! The New : 
D ic Balancing Machi : 
(Akimoff Patents) : 
: Embodies the basic principles of the Its readings are converted by a simple chart : 
Akimoff machine described at the Annual into exact diameter and depth of two holes 
soci ay Pee _ > last January; but is so which are drilled at specified radius from the 
crranges tat al adjustments can be made axis and specified distance apart. The object = 
without stopping the machine, simply by turn- ; ‘ 2 
: is then in balance. For 6-throw crankshafts 2 
ing the two lower hand-wheels. ; = 
three holes are drilled. 
The Carwen Dynamic Balancing Machine is sa hi AT 
2 used for putting motor crankshafts, armatures, In repetition work one agp a fte j és 
= turbine rotors, etc., into perfect running bal- easily handle 100 automobi a cranksha ts in an z 
ance. It rapidly and accurately determines— 8-hour day. No special skill is required. 
(1) the plane of unbalance, We are accepting orders for summer deliv- 
(2) the amount of unbalance. ery. Descriptive booklet will be sent on request. 
: Richmond St. at Erie Ave. Philadelphia, Pa. z 
E Makers also of Carwen Double Row Ball Bearings : 
= = 
E 5 
TT QUNNUNAUNNUNNDENAENSUSUENNUNNUAGLASAAANLAGUANESAOELL EOL EN ENE EBUD ETAT ATS ALATA ATTA E 
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ig dealers 


and distributors— 
small dealers and 
distributors—share 
alike in the in- 
terest, cooperation, the sell- 
ing support of the parent 
company. 
This company is now 
spending hundreds of 
thousands of dollars to help 
its dealers and distributors 
make more sales and 
greater profits. 


See announcement next week 





For advance information wire or write MOTOR 
AGE, 95 West Fort St., Detroit, Michigan. Inquiries 
marked “Confidential” will be answered direct by 
MOTOR AGE and so treated. 
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TAAL ENOHONS NOTE 
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With a full rea zation ot the customer’s dependence 1 
manufacturer’s integrity, it has ever been the policy of this” 
organization to produce only motors that will fully sustain the 
unfailing faith placed in the name “‘Waukesha” That is why 
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TRADE SIARK REG. 


Four-Cylinder Motors for Trucks and Tractors 


are accepted with the fullest measure of confidence -by build- 

ers and users of trucks and tractors. The performance of 

the product is in keeping with the high ideals of the makers. 
“(Demand a Waukesha Motor in the Truck or Tractor You Buy’ 


Manufacturers and Prospective Buyers will 
be furnished full information upon. request 


WAUKESHA MOTOR COMPANY, Waukesha, Wis. ue 


World’s sapien Builders of Truck and Tractor Motors Exclusively, 
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ArTuur L 
GUwORR OF THE BAR US SuPREN 
PATENT CAUSES & SPECIALTY 





Cras H Keeney L. 0. Frenc 
WECHAMICAS AnD ELECTRICS ouER CTAMINER 


ENUAUNEALENALAUOEUOLALEA 


MorsELt. KEENEY & FRENCH 
SOLICITORS OF PATENTS 


©. & se rommes 
PATENTS Suite 614 Masestic B.oG 
teape wana PHONE GRAND 1404 
, MILWAUKEE 


@OBINSON BUILDING 
AACE ws, 





april 23, 1917 


Clum Mannfacturing Co., 
Milwaukee, Wisconsin. 


Gentlemen: 


Pollowing your instructione, we have carefully examined = 
patents to Marshall No. 696,180, March 25, 1902, Burnett No. = 
841,844, January 24, 1907, and Cox, No. 1,015,200, January : 
23, 1912, for Key Operated Switches for Automobiles, 





We understand that you control these patents and desire 
to advise the automobile industry of this fact, and also ad- 
= vise said industry as to the scope and breadth of said pat- 
= ents, particulerly as you intend to protect your patent 
rights. We are familiar with the patents mentioned and also 
with the prior art in this line, 


HUN 


mM 





WANE 


The Marshall patent issued in 1902 appears to be the 
pioneer among Key Operated Switch Patents for Automobile use = 
and its claim 2, which is as follows: = 


"2. In an electric switch the combination 
with mechanism for operating the switch, of a key- 
controlled locking mechanism constructed to lock = 
said switch in either of two positions.” = 


in our opinion eee covers all forms of Key Controlled 
Switches for Automo e use now on e market, 

The patents to Burnett and to Cox although dominated by 
the above claim also contain claims broad in scope which 
cover the present day form of automobile switches, and we 
cannot conceive of any form of Key Controlled lock Switch for 


Automobile use, which would not come within the terms of some 
of the claims of these patents. 


EU ERELRLe a ee 


Trusting that this letter will give you the desired in- 
formation, we remain 


Yours truly, 


Morsell Keeney & (aa 
Per . 
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TINUUUT \ UVALDE METAL EAL PALADRAPULUGPAAPEGEGLLALO MUST OGPULEOPETLOVOGPAILOPEALOD TULA DOLE POMERAT OL LLU 


CLUM KEY OPERATED SWITCH AND PANEL BOARD EQUIPMENT 
IS MOST SATISFACTORY 


We take this means of notifying 
automobile and accessory man- 
ufacturers of our patent rights 
and facilities, believing same 
sufficient to merit proper recog- 
nition. 





HIN NULL 


IMI 





Ci SNCAL SFECIALTIES Our new factory is now com- 
pleted and operating. Our 
facilities are quadrupled. We 
can handle your business 
promptly and properly, with a 
variety of products to meet 





! Combined Ignition 
your every requirement. & Lighting Switch 


CLUM MANUFACTURING CO. 


Milwaukee, Wisconsin 
GENERAL SALES OFFICE, 1831 Dime Bank Building, Detroit 
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STILL! 











Three Years’ Performance has Kstab- 
lished the Mechanical Eacellence of 
Anderson Cars Beyond Any Possible 


Question 


of Doubt 





IRST, we built the Anderson SIX 
of the finest and best known 
mechanical units. 


To this we combined real engineering 
design, fine workmanship and a sincere 
determination to build a car worthy 
of our 28 year old reputation of doing 
things well. 


Then, in order to outstrip competition 
completely, we added custom built 
bodies. 


This is no mere advertising talk, no 
over strong claim. 


When it comes to body designing and 
building we have a decided economic 


advantage over other motor car manu- 
facturers. 


For twenty-eight years we have 
specialized in the production of fine 
coach work. Few body builders have 
better facilities, more able designers 
or longer or wider experience in this 
difficult craft. 


You know at a glance that Anderson 
bodies are custom built. They possess 
that character and fashionable orig- 
inality that is peculiar to high priced 
cars. You see it in the lustrous finish, 
in the upholstery, in the lines, in the 
solid substantial construction, and 
above all, in the originality of design. 


DEALERS: 


Here is a car with which to meet war 
time conditions. 





It comes within the popular price 
limit, yet possesses unusual mechanical 
excellence, is built entirely of units 
well known and highly regarded by 
the public, and has the lines, character 
and finish you expect to find only in 
the highest priced cars. 


Three years of performance has estab- 
lished its ability to successfully stand 
up under the hardest service. Its 
performance will compare favorably 
with that of any stock car built. It 
is light in weight—2750 lbs.—econom- 
ical of gas and tires and an extremely 
comfortable car to drive. 


The material situation is now so acute, 
a price change will be necessary any 
day. To avoid disappointments in 
delivery at the present price, we would 
urge you to investigate at once. A 
wire will bring full particulars. 





Piease mention 


The Automobile when writing to Advertisers 


Notice the clean sweep- 
ing lines forward and 
the simplicity and com- 
fort of control provided 
for the driver. The 
steering column is large, 
full 18 inches across. 
The foot pedals are big and 
roomy. The Gear Shift 
lever and emergency brake 
are conveniently close; the 
driver need never shift his 
position to reach either. 
For convenience there is a 
large size BOYCE MotoMeter, 
a HAWTHORNE spotlight, a 
KLAXON motor driven horn, 
a gasoline gauge and an oil 
gauge on the dash, a STEW- 
ART Speedometer, Dimmer 
switches, a Tonneau light and 
muffler cut-out. The wind- 
shield is adjustable from the 
driver’s seat. For comfort the 
seats are cleverly tilted and 
thickly upholstered with real 


curled hair covered with real 
leather. 
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Convertible Sport 
Model 


It combines in ome 
model a low, racy road- 
ster and a big, roomy 5- 
passenger touring car, 
easily convertible from 
one to the other in a 
moment 


pnnnnnnnnnneneninnnessuerisasnnentnliias 


Specifications 


The chassis, equipment and accessories are 
the same in all Anderson cars—only the body 
designs are different. 





Continental Six motor—wWestinghouse DBDlec- 
trical equipment—dZenith carburetor—Borg 
& Beck clutch—Full floating rear axle with 
noiseless spiral differential gears. 


Gemmer irreversible worm and gear—tires 
83 x 4, Non-skid on rear—120 inch wheel- 
base—Pressed steel chassis frame, 4%4 inches 
deep. 


Extra large springs, semi elliptic, under- 
slung, 56 inches in rear, 36 in front—all 
wiring armored throughout—Upholstery of 
real curled hair, covered with real leather. 
Bodies custom built by Anderson, frames of 
dry seasoned oak and ash, sawed to shape, 
no steam shaped wood used. 


Finish, hand applied and hand rubbed, in- 
—— 21 different operations in all, insur- 
ing a lasting lustre such as is given only the 
finest custom built bodies. 


Weight 2750 Ibs. 


PRICES 


Convertible Sport Car, Model 200 B..$1,295 


Five-passenger Touring Car, Model 200 

EE cas wiih ana t een sae oneememee owas 1,295 
(With divided front seats.) 

ir rewnesnl Touring Car, Model 200 


Cc ewecceseernccceseseeeseececs »295 


(With straight front seats.) 
Houk Wire Wheels, 5 to a set, extra. 100 


Special colors, eExtrA@.....cccccccecss 34 
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The convertible feature 

of the Anderson sport 

car is fully protected by 
patents. 


—An Eaclusive Anderson Achievement 


The Convertible Sport Car 


T remained for Anderson designers to create 

the first Convertible SPORT CAR—the car 
that can be converted in a moment from a 
rakish roadster which, presumably, can accom- 
modate but two, into a big roomy touring car 
with ample seating capacity for five. 


It’s an all ’round car—two cars in one—an 
accommodating car that meets the needs of 
every occasion and every purpose that can be 
met by touring car or roadster. 


It’s a great car for womem who drive. It’s 
the ideal car for young business men. The 
lines are rakish and smartly graceful. It has 
a quiet, supple motor that’s miserly with gas, 
unconquerable on the hills, quick-as-a-flash on 
the get-a-way and with a speed of from 2 to 
60 miles an hour on high. 


Still it’s a family car. In a moment’s time it 
can be made to accommodate five; a child can 
do it. As a touring car it is big, roomy and 
comfortable. There is plenty of room for feet 
and knees, just as there is plenty of room for 
arms and elbows. 


You must see this car to appreciate its un- 
usual utility and rare charm; its fashionable 
smartness, its originality of design, its beauty 
of lines and finish. You must ride in it to 
appreciate its luxurious comfort, its powerful 
nimble footed motor and its unusual economy. 





Regular Equipment 





Perfectly equipped with every accessory that 
will add to safety or comfort; 


KLAXON motor driven horn—KELLOGG en- 
gine driven tire pump—BOYCE Moto-meter, 
large size—STEWART speedometer—Oil and 
Gasoline Gauge on dash—HAWTHORNE “Old 
Sol” combination spotlight and trouble lamp 
—Combination tonneau heater and fuot rest— 
Heavy, smartly tilted, two-piece ventilating 
windshield—One man top of Special Anderson 
design—equipped with quick inside attachable 
storm curtains—five demountable rims—tire 
a brackets—jack and full set of 
tools. 


ANDERSON MOTOR COMPANY, Rock Hill, South Carolina 
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Big Profits 
From this 
Ford Fan Belt 


Here’s a Ford Fan Belt that sells at a re- 
markably low price—TRIPLE STITCH 
a fan belt made of two plies of oak- 
! tanned leather stitched with three rows of 
Seg waxen linen thread—a fan belt that offers 
: you unusual possibilities of profit. 


riple Stitc 


Ford Fan Belts 


are but one of a line of Ford Fan Belts pictured and described in 
our new 1917 catalog, now ready to come to you. There are 
WETPRUFE Fan Belts for Fords—the best fan belts we know 
how to build after almost fifty years of experience. Then there 
are FLATGRIP Ford Fan Belts—made of special fan belt 
leather and selling at a moderate price. And finally comes 
TEXFORD, a durable all-textile Ford Fan Belt. 








rey 


In addition to Ford Fan Belts there are fan belts for all cars, flat ‘‘\ 
and round fan belting in rolls, clutch facings and other dependable 
automobile materials. 


All have back of them the endorsement of leading automobile manu- 
facturers—and will fully satisfy your customers. 


DEALERS: Write for our catalog, with name of jobber nearest you. 








JOBBERS: Write now for catalog with details of our special proposi- 
tion to you. 


Catalog sent free and gladly. Write now. 


Hide, Leather & Belting Co. 


227B S. Meridian St. Indianapolis, Ind. 

















TEAR OFF AND MAIL 


Gentlemen: : 
Please send me your new 1917 catalog, with name of jobber nearest me. I am particularly interested in the items checked 
below: Moy} : 
—___—-Made-up Fan Belts for Fords — ——Flexible Metallic Tubing 
vist Pos Betiot« -Made-up Fan Belts (all cars) a Crank Holders, etc., etc. 





“vy Fan Belting " —Rawhide lacing 
ID nv 0e 96s ROSE E Kos ater occ y teria siwaseRvestecessavaiees 
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Ae South is 


the fastest develop- 

ing section of the 
United States today— 
and a most promising 
one for dealers and dis- 
tributors who handle 
this nationally known 
5-passenger car and one- 
ton truck, both priced 
at under $800. 


See announcement next week 





For advance information wire or write 
‘MOTOR AGE, 95 West Fort St., Detroit, 
Michigan. Inquiries marked “Confiden- 
tial” will be answered direct by MOTOR 
AGE and so treated. 
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Take a Leaf From the Racers’ Book 


Once more a Dixon-lubricated car has demonstrated Dixon dependability. Earl 
Cooper, winner of the 250-mile Chicago Speedway Derby, says, “‘Dixon’s Graphite 
Automobile Lubricants are about as necessary to a racing car as gasoline.” 


GRAPHITE 
Automobile 


LUBRICANTS 


have won the following “‘firsts” this year: 





Driver Car Track Date 
Billy Taylor Newman Special Uniontown, Pa. May 10 
Louts Chevrolet Frontenac Cincinnati May 30 
J. P. Fetterman Peerless Uniontown, Pa. May 30 
Dave Koetzla Detroit (dirt track) May 30 
Earl Cooper Stutz Chicago June 16 


Not only have Dixon’s been used in the winning cars, but nearly every contesting 
car was kept Friction-free by Dixon’s. Practically every racing driver of note uses 
Dixon’s regularly. The drivers demand the very best for their cars and they are in a 
position to get it.—and—The superior lubrication is the reason for their choice of 
Dixon’s, and the repeated Dixon victories are proof of that superiority. Here’s some- 
thing for the everyday driver of pleasure or commercial cars to remember: Dixon’s 
prevent that metal-to-metal contact which makes Friction, and Friction spells ruin 
to your car. Get rid of Friction by lubricating with Dixon’s. 


Write Department 110 for the Dixon Lubricating Chart. 


JOSEPH DIXON CRUCIBLE COMPANY 
JERSEY CITY, N. J. 


D N Established 1827 DKK 
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A TRULY GREAT _ | 
AMERICAN INSTITUTION | 





Ih , 





SPLITDORF 


i only thoroughly 
American manufacturer 
producing a complete 
line of devices for 
gas engine ignition 
purposes «+= = 















AEROPLANES 





| ie TDORP 


8-cyl. Magneto 


“The Ideal 


DIXIE 
| 2-cyl. Magneto 


lgnition System™ 


S. A. E. Standard Dimen- 


sions are used throughout 





AEROPLANES 


The first National Exhibition of aeroplanes held in America 
demonstrated the ignition choice of the majority of 


manufacturers—over 80% of the ex- 
hibitswere DIXIE equipped. And DIXIE 
Magnetos are being manufactured in 
quantity, today, to meet the U. S. Gov- 
ernment demand as well as the demands 
of Allied Governments for “eyes of the 
Army and Navy,” as aeroplanes are 
now termed. 


TRUCKS 


DIXIE Magnetos are standard equipment 
on many of the best known makes of 
trucks in the country. “Fours” pre- 
dominate. 

To meet the war-time demand when 
trucks are away from all chance of ser- 
vice as generally understood, SPLIT- 
DORF has arisen to the occasion by de- 
vising and producing “ The Ideal Ignition 
System.” 


This system provides two independent 
sources of current — DIXIE high tension 
magneto and battery timerand distributor, 
and either can be used as occasion may 
demand. Both sources fire through the 
same set of plugs without complication. 


The SUMTER Starter Coupling, too, is a 
newer development available in this field. 
It is a purely mechanical device, designed 
for use with the DIXIE Magneto and does 
away with the necessity for dual and 
auxiliary battery systems, where safe, 
sure and easy starting is required. 


MOTOR CARS 


DIXIE high tension magnetos— 4s, 6s, 
8s, and 12s represent the ultimate in igni- 
tion requirements for pleasure cars where 
the utmost of a motor's capacity for 
power and flexibility is essential. 


In the development of ignition devices 
for pleasure cars, as well as other lines in 
the internal combustion engine field, 
however, scientific experimentation and 
research have had to go hand in hand with 
economical progress and the Model D 


SPLITDORF Timer-Distributor repre- 


sents a distinct advance in these lines. 


A Size and Type 


for Every Engine 
SPLITDORF Plugs are 
made in all sizes and in 
types to suit every car, 
truck, motorcycle, mo- 
torboat, aeroplane, trac- 
tor, or stationary engine. 
They may cost more 
than the plugs you are 
using but they're well 
worth what they cost. 





—— 











S. A. E. Standard Dimen- 


sions are used throughout 


MOTOR CYCLES 


DIXIE Magnetos are supreme in the 
motor cycle field, the “singles” and 
“twins” of international fame equipped 
with them being legion. 


DIXIE simplicity of construction, its ac- 
cessibility, its dependability under all 
stress and rack of road and track strain— 
the quick pick-up and instant get-away 
inherent to it — have made it a house- 
hold word for ideal ignition. 


TRACTORS 


DIXIE Magnetos are naturally taking a 
tremendous hold in the tractor field by 
reason of their basic efficiency. More 
than a third of the tractors manufactured 


are DIXIE equipped. 


And in the tractor field, as well as in the 
line of marine and stationary engines of 
too large a size to be easily rotated at 
sufficient speed to enable the magneto to 
produce a satisfactory volume of ignition 
current to start, the SUMTER STARTER 
COUPLING has been designed to make 
the starting of the largest engines, directly 
from the magneto safe, sure and easy. 


Some of the biggest tractors have this 
STARTER COUPLING as standard 
equipment as the manufacturers prefer 
it to the complication of any starting 
battery system. 


SUBMARINE CHASERS 
In the marine field DIXIE Magnetos 


have an assured place of prominence 
and the big low-tension SUMTER Type 
“ AGD” Magneto has been adopted by 
a large and well-known heavy duty ma- 
rine engine manufacturer. 


The United States and foreign countries 
are using it in Government submarine 
chasers and in coastal service. 


There's no broken porcelain to cause 
trouble and expense with SPLITDORF 
PLUGS. 


The imported ruby mica core of Split- 
dorf plugs gives to them an efficiency 
and a long life that cannot be hoped for 
from porcelain cored plugs. 


IGNITION 
DEVICES 








MOTOR CYCLES 


2-cy). Magneto 


ie ane 


DIXIE 
4-cyl. Magneto with 
SUMTER Starter 
Coupling 


“TRACTORS 


SUMTER 
Type ““AGD" Low- 


Tension Magneto 





SPLITDORF SERVICE 
starts with the designing and 
construction of ignition de- 
vices that'll stand-up under 
any and every test for the 


manifold usages to which they are applied. 


Production facilities of ample scope to take care of 
the volume demand, spells the kind of SERVICE 
the manufacturer must have be he identified in the 
aeroplane, truck, pleasure car, motorcycle, tractor, 
marine or stationary engine fields. 


And these production facilities for ignition devices 
are taken care of in huge factories, equipped to the 
minute with automatic machinery and manned 
with skilled and trained mechanics at Newark, N. J., 
Sumter, S. C. and Torrington, Conn., with ample 
resources to keep ahead of every demand. 
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And once the manufacturers’ 
wants are taken care of, the 
IGNITION SERVICE to the 
ultimate consumer, the fellow 
on the road, the farmer in 
the field—by ar, land and water, SPLITDORF 
and SUMTER SERVICE is rendered by direct 
BRANCH HOUSE representation. 


The wants of the aviator—the automobilist, the 
motorcyclist, the marine engineer, the truck driver 
no less than the hired man and the farmer, dis- 
placing horse toil with gasoline power—all are 
filled in the ignition field with SPLITDORF and 
SUMTER IGNITION SERVICE. 


In a word, SPLITDORF IGNITION SERVICE 


is giving the user what he wants, when he wants it. 


SPLITDORF ELECTRICAL COMPANY, Newark, N. J., U.S.A. 


0 
rm 


THE SUMTER line of low tension magnetos is not only prominent 
in the marine world but in the stationary engine field for the thousand 
and one utilitarian purposes to which gas engines are universally 
applied. 


THE SUMTER Plug Oscillator is used on the small and medium- 
sized farm engines in place of the rotary low-tension magneto and 
make-and-break igniter. It permits easy starting of engines of practi- 
cally any size, the hot intensity of the spark being independent of the 
rotating speed of the engine. It is a unit in itself—as replaceable as 
a spark plug. 


MN suMTER PLUG OSCILLATORS SIMPLIFY ENGINES*t FARMER) 
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“LET US HAVE THE FACTS”—No. 7 























“Quantity production” always seriously threatens quality, 
for it is based on the effort to meet a price. It cannot 
allow for tests thorough enough to really prove that the 
quality aimed at in the construction of the motor has 
actually been attained. Until such veal tests have been 
successfully passed, any motor is of problematical value 
regardless of price. 


Zhe BUDA MOTOR 


has its performance assured by a system of inspection 
and tests unequalled, as far as we know, in the field of 
commercial motors. Every BUDA MOTOR must pass 
individual part tests, partial assembly tests, entire as- 
sembly (belt and then power) tests, after which it ts 
entirely dismantled and readjusted. It is then reassembled 
and given a conclusive dynamometer test. 


You are assured to the limit of practical possibility of the 
full rated power and perfect running condition of every 


BUDA MOTOR which leaves our factory. This means 
something to you when the motor is put “on the job.” 


THE BUDA COMPANY, HARVEY (Secs) TLL. 
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ROM Grand Rapids it is easy to get GEM Motor Cars. 

Built in Grand Rapids—sold everywhere. Strategically 

located to raw material markets, reducing production 
cost to a minimum, and consequently reducing list prices 
appreciably. Plus value—low prices, quality considered, sell 
GEM Cars. 


GEM Is Located In 
Grand Rapids, Michigan 
For Dealer Service 





Dealer co-operation makes representatives of GEM Motor Cars practically 
members of the firm. Low prices make the line a winner. Grand Rapids 
woodwork with the famous Grand Rapids finish make GEM the best appear- 
ing commercial and passenger cars in their class. Sturdily built throughout, 
they are dependable in any service. 


The entire GEM organization is built on dealer service. Write for complete 
details and free illustrated catalog of all the GEM designs. 


Gem Motor Car Corporation 
Grand Rapids Michigan 
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GASOLINE TANKS 


MADE TO YOUR SPECIFICATIONS 
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Steel Welded Tank Terne Plate Built-Up Tank 





Welded or lock-seamed, all types and sizes, furnished in any quantity and 
prompt delivery assured. 


Our special tank department, equipped with modern machines, manned by highly- 
skilled workmen, offers exceptional facilities for serving you. 





“KNOWING HOW SINCE 


| 


not only gives you the advantage of this specialization, but in addition the benefits of 
the experience of our large organization, with 36 years to our credit in the manu- 
facture of pressed steel parts. 












Many automobile manufacturers are profiting through G. P. & F. specialized service 
in furnishing gasoline tanks. Let us show you what‘this service can mean to you. 


Send us blue-print or sample for estimate. 


Geuder, Paeschke & Frey Co., s‘Paa'Ave. Milwaukee, Wis. 


Drawn Steel Lock- Drawn Steel Lock- 
Seamed Gas Tank Seamed Gas Tank 
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The Car of the American Family alg 


A National Reputation 
Made International 


We believe the Hupmobile to be the 
best car of its class in the world. 


Evidence of an extraordinary sort sup- 
ports this conviction. 


The work it is doing the world over is 
nothing short of wonderful. 


In Bombay, India, it has been given 
semi-official recognition. 
Hupmobiles Kept; 
Other Cars Sold 


No other car will be used there, here- 
after, by the British government. 


At the end of the campaign in German 
East Africa, the British gov- 
ernment sold at auction all 


In the mountains of Mexico, Hupmobiles 
owned by the rebel chieftain Villa have 
borne the brunt of his road operations. 
His representatives have sought, and 
been refused, two hundred Hupmobiles 
to be used as the backbone of their 
army transport system. 


War Work Shows 
Greater Value 

These evidences of rugged fitness for war 
work are merely sidelights, which make 
the Greater value of the Hupmobile 
stand out in bold relief. 

That greater value is in the service of 
the home. 


Not without reason has the Hupmobile 
been called the car of the American 
family. 


It is the car of cars for the domestic 
circle seeking service free from exces- 
Sive cost. 


Re-Sale Value 
Very High 
It is economical because of its simple 


four-cylinder construction, standardized 
by years of progression. 


It is rugged; it is superlatively smooth; 
and it is astonishingly swift in pick-up. 


It asks no odds on any point 





the surplus motor cars in its 
possession. 


These cars had been used in 
its war operations. 


The government ordered, 
however, that all its Hup- 
mobiles should be retained 
in service; and has since or- 
dered several hundred more 
Hupmobiles for military use. 


Border Performance 


Called Remarkable 


On our own border, reports 
of Hupmobile performance 
are so remarkable that, for 
military reasons, propriety 
forbids their publication. 


ished 





Bright finish, long grain, French 
seam upholstery 
Improved cushions and 
type back springs in seats 
Leather-covered molding finish 
along edges of upholstery 
Neverleak top, 
tan inside—waterproof 
Tonneau gipsy quarter cur- 
tains, integral with top 

Front and rear edges of top fin- 
with 
molding 


Year-Ahead Beauty Features 


Over and above its reputation 
for ruggedness, the new Hupmo- 
bile has won recognition, as the 
year-ahead beauty-car. The 
following are typical of its 25 
new style features:— 


Hupmobile-Bishop 
tains—exclusive 

on doors 

weighted flaps 


lace 


blue 


ights 
black outside, 


Five-passenger 
Roadster, 
leather-covered 


wheel 
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door-cur- 
tain carriers, folding with cur- 


Bright leather hand grip-pads 
Large door pockets with special 
Body a new color—Hupmobile 


New variable dimming device, 
aduates brilliance of head- 


New soft operating clutch 


Four Models—Two Chassis 


Touring 
Sedan — 119-inch 
wheelbase; seven-passenger 


Touring Car— 134-inch 


of performance, from any 
multi-cylinder car it may 
meet in competition. 


It has a very high re-sale 
value. 


Safe, Sound, 
Sure Investment 


From every angle, it is not 
only a most excellent and 
efficient motor car—but a 
safe, a sure, and a sound 
investment. 


To repeat—now, more than 
ever, we believe the Hup- 
mobile to be the best car 
of its class in the world. 


Car, 


Hupp Motor Car Corporation 
Detroit, Michigan 











e New Hupmobile 
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BIRDS EYE VIEW 
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PERLMAN RIM CORPORATION 
JACKSON MICHIGAN, PLANT 
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The mechanical equipment is new and up to date, ensuring volume ul quality production. 
Producing five thousand sets of demountable rims every working day 


Enough to equip over one million, five hundred thousand (1,500,000) motor cars annually. 
Prompt shipments of demountable rims in any desired size and quantity 


Perlman S. A. E. Bands and S. A. E. Steel Rims—Are U.S. Army 11 and 3-Ton Military Truck 
Standards—For S. A. E. Demountable Solid Tires — Single and Double. 


We solicit your demountable rim business, inviting correspondence. 
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BROWN-LIPE 


TRANSMISSIONS 
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More than one hundred eighty manufacturers of pleasure 


cars employ in transmitting their engine power, either 


BROWN-LIPE TRANSMISSIONS or BROWN-LIPE- 
CHAPIN DIFFERENTIALS, or both. 


Automobile or truck efficiency should be measured not 
only in terms of horsepower developed, but also in 


terms of horsepower transmitted to the driving wheels. 


Just as the automobile itself was possible as soon as 
“transmission and ‘‘differential’’ were properly solved, 
so today does the manufacturer of pleasure cars and 
trucks find the solution of his transmission and differ- 


ential problem just as soon as he depends 


BROWN-LIPE GEAR CO. 


TRANSMISSIONS 
SYRACUSE N. Y. 


REPRESENTATIVES 
New York: Thos. J. Wetzel, 29 W. 42d St. 
San Francisco: A. H. Coates, 444 Market St. 


Foreign Agent: Benjamin Whittaker, 2 Norfolk St., 
Strand, London, W. C. 
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a Unit Type Transmission 
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BROW N-LIPE-CHAPI 


DIFFERENTIALS 





























upon BROWN-LIPE GEAR CO. and BROWN-LIPE- 
CHAPIN CO. products. 


These names are as old as the industry. These prod- 
ucts are as dependable as the industry. 


Dealers and owners know a car or truck is worthy if it 


has these products. 


Particulars about design, material, 
heat treatment and workmanship 


furnished on request. 


BROWN -LIPE-CHAPIN CO. 


DIFFERENTIALS 
SYRACUSE N. Y. 


REPRESENTATIVES 


San Francisco: A. H. Coates, 444 Market St. 


Foreign Agent: Benjamin Whittaker, 2 Nor- 
folk St., Strand, London, W. C. 


Bevel T pe Differential with 
Spirai [ rive Gears 
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GRAY & DAVIS 
STARTER 
for FORD cars 





The dependability of Gray & Davis system increases the 
demand for the Ford. No engine too stiff—abundant 
power—steady light running orstanding. The simplicity 
of design assures permanent reliability. Dynamo is 
regulated by means of athird brush. Battery keeps fully 
charged. The starting motor operates automatically. 
Nothing to get out of order. | 


GRAY & DAVIS, Inc., Boston, Mass. 


Canada—Universal Car Agency, Windsor, Ont. 
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T N the pleasure-car field, 

there is no more con- 
scientiously constructed car 
than ts the Locomobile. The 
Locomobile deserves the 
Berling and has adopted it, 
after two years of almost 
continuous test. 


The reasons are myriad; 
here are a few:— 


The Berling’s spark 








The LOCOMOBILE. 


deserves the 


Derling Magneto 


meets the demands of the 
most stringent and skeptical 
of engineering tests. The 
Berling’s spark is not only 
hot and fat, but is constant— 
and adequate at all speeds. 


You may profit by the 
years-long tests of the great 
engineers. Let the Berling 
insure your motors against 


ignition trouble. 


Ericcson Manufacturing Company 
1110 Military Road, Buffalo, N. Y. 
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NEW DEPARTURE | 


Modern wonders 
of earth, 
sky and sea 
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the practical 
efficiency 


NGINEERING skill and the science of mechanics have combined 
in New Departure Ball Bearings an agent for fighting the ancient 
evils of friction so that it has been eliminated almost to the total 


vanishing point. 


None of the world’s finest products are more highly refined in special 
materials that are basic of quality; none are more perfectly designed 


for correct performance. 


Write for a set of New Departure Engineering Bulletins with 
binder—the most remarkable and comprehensive data book on ball 
bearings for the automotive world. It covers, with drawings and 
explanations, the most modern installations in every part of the 
automobile, aeroplane, truck, tractor and motor boat. 


THE NEW DEPARTURE MANUFACTURING COMPANY, 


Conrad Patent 


Please mention The Automobile when writing to Advertisers 
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depend upon ball 
bearings to no 
small degree 















very great Service 
to man 


ONE are more carefully manufactured and assured by persistent 
checkings; none are more successful in accomplishing this work 
purposed—than are New Departure Ball Bearings. 


Whether New Departures are in your automobile, truck, tractor, 
motor boat or doing the heavier work of battleships and huge ma- 
chinery, they are giants of strength and conquerors of friction that pay 
in both money and money’s worth. 


We also offer ‘“‘Ball Bearings in Commercial A pplications,’’ which shows 
by photographs over 125 actual installations in heavy duty service in 
well known commercial vehicles, tractors and industrial trucks. 








We invite you to command the services of our staff of engineers at Bristol 
or Detroit in effecting the solution of any problems you may have. 


BRISTOL FORD BUILDING, DETROIT 


Licensee 
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Steel Springs 
Curled Hair 


URLED Hair is ac- 


cepted as the most 
successfuland satisfactory 
filler for Zood furniture 
and vehicle upholstery, 
because it absorbs a shock 
—oozes it into nothing- 
ness, causing impact to 
lose imperceptibly 


The thousands of tiny 
spirals in a handfull ot 
Wilson’s Curled Hair 
point in all directions, af- 
fording a resiliency that 
is practically everlasting. 


There is a vast difference 
between the action of Curled 
Hair and that of metallic springs 
under impact. Curled Hair 
yields from all sides; coiled 
springs move downward and up- 
ward only. 


In good upholstery Curled 
Hair is essential. It never has 
been and never can be success- 
fully supplanted. It isa require- 
ment that people who buy fur- 
niture and automobiles are con- 
sidering. 


Write for our booklet ex- 
plaining the Wilson method of 
preparing Curled Hair. 


WILSON & CO. 





<< Sy 
41st St. and Ashland Ave 
CHICAGO 
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here are goood 


dealers in towns of 
25,000 population 
who with this line 
| have the chance to 
become big distributors 
intownsofover 100,000. 
Possibly you may be 
hiding your light under 
a bushel. 


See announcement next week 
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For advance information wire or write 
MOTOR AGE, 95 West Fort. St., Detroit, 
Michigan. Inquiries marked “Confiden- 
tial” will be answered direct by MOTOK 
AGE, and so treated. ° 
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Three Outstanding Features 


The use of special machinery developed by Mr. Gurney 
insures the highest degree of accuracy in the contour of 
raceways. They give GURNEY BALL BEARINGS 
their remarkable load capacities. It is an established fact 
that one ball in the GURNEY raceway will carry as much 
load as twenty-six balls would carry on a flat surface. 


The design of GURNEY BALL BEARINGS permits the 
assembly of more balls and larger balls in a continuous 
raceway (no filling slot is used). These larger balls and 
more of them, with perfect raceways, insure that much 
more load-carrying capacity. 


The design of GURNEY BALL BEARINGS insures a 
radio-thrust bearing of exceptional efficiency. 


Our series of Bulletins covers different Bearing require- 
ments. In writing, please use business letterhead and 
state your requirements. 


GURNEY BALL BEARING CO. 


CONRAD PATENT LICENSEE 


JAMESTOWN, N. Y. 
CHICAGO NEW YORK 
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ASKETS |) 


Copper, Rubber, Steel, Brass, Lead, Asbes- 
tos, Paper, Fibre, Copper Asbestos 
Filled, Leather, Monel Metal, 
Bronze, Tin, Zinc, Felt, 
Canvas, Wood, Cork 


TT 





UAHA 


i 


I} 


Lee. ei ese\® wie\s 


[eielareisial 


HTH 








pies eT eS SAS ei eaes 





IOI It 


We have been making gaskets for Au- 
tomobile Engines since the beginning 
of the industry, and have made an 
intensive study of the scientific design 
and proper construction of gaskets for 


ufacturers of tractors, marine engines, 
gas engines, stationary engines, farm 
lighting plants, etc. 


3elow is shown some of the different 


shapes we make, although we are 
equipped to handle any size gaskets 
of any shape, made of any material 
you may wish, with an early shipping 
date. 


the different places they are used in 
= the internal combustion engine. We 
= attribute our success and established 
standing with the trade to the fact that 
= we have always maintained a high 
: standard of quality for all our prod- 
= ucts. 

= “Right” Gaskets today are used exten- 
sively by virtually all the leading pleas- 
ure car, truck and engine manufac- 
turers as well as by the leading man- 








Our modern equipment and extensive 
experience enable us to produce all 
types of gaskets, of either stock or 
special design, in large quantities, on 
short notice. Quotations given on 
request. 
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We are also manufacturers of Shims and Pressed Steel Parts 


Hii 
EONS TAS Cel ol® lel e1S1S. 81 Sie alelel 





We make gaskets of all sizes 
—some of them over 100 
inches in diameter. 
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“Right” Brand Felt Washers 
and Strips for oil and grease 
packings for automobiles. 








THE GASKET SUPPLY COMPANY 


Established in 1894 
1722 LUDLOW ST. PHILADELPHIA, PA. 
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A motor that over-heats— 


—means great loss of power due to low 
induction. 

—motor burns out. 

—pistons “ freeze.” 

—burns out lubrication. 

—finally, a ruined motor. 


& 


A motor that is over-cooled— 


—means excessive waste of gas. 

—motor always working *way under efficiency. 

—excessive carbon in cylinders. 

—great loss of power due to heat loss to water. 

—ruinous to oiling system because gasoline gets 
down into crank case. 


$337,000 worth sold in last 60 days 


Our Distributor at Kansas City says: “I antici- 
pate selling 7500 circulators in my territory, in addition 
to the 2500 I have contracted for.” 

And so it goes all over the country, because the 
Perfection Water Circulator is a necessity. 

One Ford owner writes: “You will save me from 


opel ORM, 


WINES & BRANDY 









































sady for FORDS, and soon for all 1 


hell sure if it will keep my “Henry” from boiling and 
running out of water.” 

A garage in Arizona writes: “There’s not a Ford 
around this desert that doesn’t boil nearly every day 
and we'd like to demonstrate something that will keep 
them cool.” 


Perfection 
Water 


Circulator 


ba A remarkable test— 


A Ford car, equipped with a Perfection Water Circue 
lator, and a thermometer, was tested in a closed garage. 
The thermometer showed a temperature of the water 
in the water jackets of 190 degrees. The spark was 
then FULLY RETARDED and the motor run at 1200 

i r.p.m. for 30 MINUTES. At this point the exhaust 

{ manifold got RED HOT, which means around 1500 

degrees, and no better evidence could there be that 

aay | there was excessive heat being generated in the motor. 

| But during this time, and in spite of the tremendous 

a heat being generated, the temperature of the water 

Pagal dropped from 190 to 160 degrees. This was be- 

4 cause of the increased flow of water which the Per- 

4 fection Circulator produced, and which takes place 

just as soon as a heavy “load” is put on the motor. 

oH It wasn’t a question of the Ford radiator not being 

| : large enough, but only a matter of carrying or forcing 
| { 








the heated water to the cooling surface fast enough, 
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Tractor Attachment Makers say it has solved 


© aE ° 53 
their “over-heating 
Report of Test made at Atlantic, Iowa, May, 1917 
troubles — “This car is pulling two 14-inch plows, and runs 


all day and has been since I have been here, from the 
16th to the 19th. 


eee seer res ——~——t—(‘—é:és “We start early in the morning and plow up until 





Test Mave BY 


Mra. Co —extra radiator and special fan 


yet it boiled in 20 minutes. 


—but when they put on the Perfec- 
tion Circulator they plowed for 17 
consecutive hours and it didn’t boil. 





9:00 o'clock at night. Since the Circulator has been 
installed and °.... ’ fan, the water has not boiled 
once. By taking the temperature with a thermometer 
directly in the water at the top of the radiator, the 
temperature has not exceeded 208 degrees. We 
do not use more than one gallon of water in the 17 
hours’ running, which we do every day. The tem- 
perature has been 90 degrees. 





“I went down the county about 18 miles today to 
install a Perfection Circulator on a tractor that the 
owner has been raising hell about over-heating, and 

heard from another tractor owner that his trouble 
has been overcome since the Circulator was installed, 
so he telephoned for a Circulator to be put on 
his right away. 





“The agent of another Tractor happened to 
see this test of the Staude Tractor, and tells 
me that unless his company furnishes the 
Circulator on his tractors, after he has seen 

“Time IN Minutes what it means to the cooling, that he will 
throw over his contract for 5000 attach- 
ments.” 


Staude Mak-a-Tractor 


Knickerbocker Forma-Tractor 
Wactaun Aa Arta T oe oe 
































































See what Truck Attachment users say: 


Deep Sand on Desert, Yet Keeps Engine Cool 


Ee Ford Truck would dangerously over- “I have used it on all kinds of roads and in all kinds of 
heat the engine with a light load of 1500 to 2000 lbs. even on weather, on very deep sand in the desert and on very long 
cool days. Steep mountain climbs. It has always kept the engine cool 

“When we had a Perfection Circulator put on, the change and did not waste the water from over-heating.” , s 
was immediate. We now regularly carry heavy loads, as the (Signed) CHAS. E. CLARKE, Phoenix, Ariz. 


picture shows, amounting to 3000 Ibs. and over and even on the 

hottest days our engines never over-heat, they run sweet and 

smooth 
“We also note a great saving in gasoline and lubricating oils. 

We now operate fifteen (15) cars, all of which are equipped with 

Perfection Circulators and give better satisfaction at a greatly re- 

duced upkeep and operating cost. 

) ‘By careful test what we have accomplished and saved with 
the Perfection Circulators, we would not hesitate to pay Twenty- 
five Dollars ($25.00) apiece for them, if we could not secure them 

’ for less.” 


| (Signed) J. BOLGIANO & SON 


AND 


igh "TEs 


Tie 
Were 62 


Worth Ten Times Its Price 


TOR AGS 


“Before using your device I was handicapped to no small 

degree in my express and trucking business, on account of my PROCS NO'S mete 
Ford engine over-heating; and was about to dispose of my truck : 

, when your Cooling System was brought to my attention. The y tra spi, 


. = P . eter Conlin. . WY 
“This wonderful invention has increased the efficiency of ; & S¥stoms p ; 


my motor fully 50%, and if I could not replace it I would not 
dispose of it for ten times the amount I paid for it.” 
(Signed) RICHARD M. PALMER 





s“? 


eel 


sy 


Truck Unit Makers Recommend It 


d “Our distributor at Indianopolis made complaint regard- 
ing the over-heating of the Ford motor recently attached to one 
of our truck units. 


a “We immediately diagnosed the case as measles 
and suggested that he install one of your circulators. We 
have recently had word from Mt......................--.---- that the 


case of measles has been thoroughly cured and the motor 
has given no further trouble from over-heating. 


““We will be glad to recommend your Perfection Circu- 
lator to all purchasers of our truck units.” 
(Name on request) 


See “Prize Contest” 
on next pase — 
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— put your FORD thru mud, 
sand, up steep hills, or 


continued running on low 











sear, and still we 
will GUARANTEE it 


AI / will not boil — 











A 3-Time Guarantee Installed in Fifteen Minutes 


We absolutely guarantee that when prop- It takes 15 minutes to install the Perfection Water 

erly installed, you cannot MAKE your Ford Circulator. Simply replace the ordinary connection 

car boil under running conditions. Even with from the radiator to the motor with a similar connec- 

fan removed it won’t overheat. We further abso- tion in which is located the Perfection Nozzle; tap the 

lutely guarantee a saving of gasoline. No test has exhaust manifold and connect this to the replaced con- 

ever shown less than 9%, and from that up to 45%. necting tube. There are no moving parts—nothing to 

We further absolutely guarantee a saving of from % get out of order or wear out-~ the Perfection Water 
to % lubricating oil. Circulator will last as long as the car itself. 


Extra long connection tube for cars equipped with electric starters 


Perfection Water Circulator 


low gear—and still the water in the radiator will not cient cooling you ever had, send 
it back; and we will refund entire 


purchase price. Sent anywhere 
in United States prepaid. Complete 
with this system. literature sent FREE. 


boil. Form-a-Tractor and Form-a-Truck owners 
have solved all their heating troubles by equipping 


q « 
You can put your car through the hardest kind of 30 Day s' Trial 
work—mud, sand, steep hills, continued running on If it does not give the most eff- $ 50 


$3300 inCash Prizes 


$1000.00 in CASH for merely writing a letter — 


We want to know how many car users realize the Send for particulars of Prize Con- 


serious damage that is done to their motor, such as test, Entry Blank, and Booklet on what 
burned-out cylinders, distorted pistons, etc., which prac- 


tically means a ruined engine—if the car is run when the happens to ANY motor when the Cool- 
cooling system is not operating properly. Garage men, ing System fails to work, together 
automobile and accessory dealers know all these things, but with suggestions to contestants that 

we want to find how many motor car OWNERS will help them to write their letter and 


realize how much gas they are wasting, producing compete for these Cash Prizes. 
excessive carbon with all of its bad effects, together 


Motor with entirely upsetting their lubrication, when 


Cooling their pump-circulated motor is over-cooled. 706 other Cash Prizes 
Systems Co. 
1313 Sooweg osiine Dealers Wanted We, vt the 


Please send me entry blank j ; are See a 
in your Prise Contest, cleo copy en oupon every territory to handle this proposition, as also 
of your , booklet, “Motor Cooling the other accessories marketed by us. Tremen- 
dous sales possibilities, backed by an extensive 
advertising campaign. 
Side Line: Salesmen traveling in Ford cars 
will find this a most profitable side line. 


The Motor Cooling Systems Co. 
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: ‘‘Quality”’ 

g Electrical 
Parts 

The best auto- 

mobile electrical 

systems depend 

upon Bakelite. 


BAKELITE 


Even when design and workmanship are all that can be desired, ‘‘quality’’ parts 
cannot be produced from material that will not retain quality indefinitely. 













































Send for Booklet 


BAKELITE 


ON THE AUTOMOBILE 


































































High grade electrical parts require ‘‘quality’’ in every particular. The moulded 
insulation, for instance, must be able to stand up under accidental exposure to heat, to 
corrosive influences and to shock. 


The insulation should be of Bakelite because Bakelite combines just those proper- 
ties which insure quality under all working conditions. Bakelite could not be so satis- 
factory and so extensively used for moulded insulation on ignition, starting and 
lighting apparatus if it did not have abundant heat resistance and strength for the 
conditions under the hood. 


CENERAL BAKELITE COMPANY 


2 Rector Street, NEW YORK 
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Textile 
Machinery 


Piet. 
Hangers 








Power Savings 
FFSET the increasing cost Working 





« it) es 3 P re ; “e - = me pate 
Bf Soe RTD 5 Sa Se eee KRlCUVESTOR CO Oe eee eo sae 


of power by installing 
S K F Self-Aligning Ball 
Bearing, Hangers. Actual 
tests made under the hardest 
conditions have proven that 
S K F Ball Bearings will make 
possible a saving of over 33% 


of the total power used in the Machine 
plant. Tools 


SF BALL BEARING CO. 


HARTFORD 
CONN. 


Machiner 














Motor 


mention The Automobile when writing to Advertisers 
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Veh cahee 


Please 


mention 


The 


AUTOMOBILE 


Automobile 


when 


writing 





For Every Use 


MADE to fit all standard 
. sizes of shafting and are 
adaptable for almost every 
type of machine. Our numer- 
ous booklets illustrate their 
use in practically every indus- 
try. Send for the ones cover- 
ing your particular line of 
business. A request will bring 
them. 


SKF Bartz Beaarns Co. 


HARTFORD 
CONN. 


to Advertisers 
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THE AUTOMOBILE 


Automobile, Tractor, Truck, 
Aeroplane, and Motor Boat 


ENGINEERS 


should be thoroughly conversant with the 


JOHNSON CARBURETOR 


JOHNSON COMPANY 


Makers of Superfine Instruments cf Carburetion 


DETROIT - - - MICHIGAN 


= ill NN MOMNNONNTOFUVTNUAN ANIL AAA 
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SeKVICE 


The bearings in the magneto 
and lighting generator limit 
the service capacity of your ‘ “hat 
motor car, truck, motorcycle, -— 





airplane, motor boat, or trac- ib 
tor. Protect yourself—be a i 
SURE. 





See That Your Electrical 


Accessories are “NORMA” 
Equipped. 


THE NORMA COMPANY 
OF AMERICA 


1790 Broadway, New York 
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The efficiency of any system of ignition lies 
in its contact maker; in its form of “make 
and break.” 


In the PHILBRIN contact maker there is but 
one moving part, exclusive of an adjusting 
screw. 


Such simplicity of construction has many 
marked advantages. There is_ practically 
nothing that can wear or cause trouble. Lag, 
both electrical or mechanical, is virtually 
eliminated. 


it is easy to understand how several moving 
parts, one dependent upon the action of 
another, will naturally develop mechanical 
inertia, especially at high speeds. These 
parts “lag.” They never quite “catch up.” 
Thus the accuracy of firing, called synchron- 
ism, becomes faulty. 


To achieve snap, pep, power and speed, the 
ignition must work simultaneously with the 
motor at all times. There must be no “lag.” 


The PHILBRIN systems always give perfectly 


PHILIPS-BRINTON COMPANY 
501 S. BROAD ST., KENNETT SQUARE, PA. 


£ales Office: 1115 Widener Building, Philad:Iphia, Pa. 


D U P LB A 
IGNITION SYSTEMS 


mention 





Please 
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SIMPLICITY 


The Automobile when writing to Advertisers 














































Note tne rugged simplicuy of 
construction and tne direct 
action of the cam upon the 
plunger, producing the con- 
tact. 

The cam (A), when it presses 
the plunger (B), brings the 
contact points (C) gradually 
into contact. thus allowing 
ample time for saturation of 
the coil. The break of the 
contact points, however, is 
instantaneous, thus produc- 
ing an intensely hot spark of 
a powerfully rending char- 
acter. 












ynchronized ignition at all speeds. There 
is no need for a governor. 
PHILBRIN Ignition will do this 


Increase your horsepower, 








Cut your gasoline consumption. 






Utilize lower grades of fuel. 





Make starting easy in any weather 








Enable you to operate at extremely) 
slow speeds on high—a big advantage 
in trathe. 

Gives a quick, snappy pick-up, with- 
out choking. 



































And a_ smoother, quieter running 
motor. 








WRITE for more complete information. We 
make ignition systems for all makes of cars 
of any number of cylinders. Easy to install. 
Moderate in price. 

l!OR FORD CARS we have a special system 
of ignition of remarkable efficiency that 
utilizes the current of the Ford magneto. 
No battery needed. 

DEALERS—Write for selling proposition 
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WOODWORTH MANU 


Canadian Factory: - 








easy to put on 
These chains give you fine traction in mud, snow, ice 
or sand. They are easy to put on even when you 


GRIP LIKE are in trouble. They are 


cheaper, easier to carry, and 

A MUDHOOK es far more handy than the big 

: f chains, and are a constant, 

certain protection against being stalled for want of 
traction. 


easy to take off 
Easyon Chains are so built that when they cross the 
tread-center they offer Pr bumpy, tire-bruising, hard- 
riding surface. They are also 
RIDE LIKE pares A protected against 
A BARE TIRE scratching the wheel. They 


are the simplest, most effec- 
tive chains you can buy. 


easy to carry 


These chains are easy to carry in a car as they take up 
very little room. And they are easy for a dealer to 
carry because there are 
DEALERS SELL only 3 sizes of them 
THEM FAST fitting all cars. Dealers 
sell them fast and find 
them great friend-mak :r3. 


FACTURING CORPORATION, 


THE AUTOMOBILE 


Trouble Proof 


TIRES 


Guaranteed against punc- 
ture or blow-out 


Here is a tire that is beyond all question a 
high quality, lively, resilient, long wearing 
and easy-running pneumatic shock resister. 


A"tire that is made of the finest materials in 
the finest way. 


A tire that will run further—weight for 
weight and speed for speed—than any but 
its highest-priced competitors. 


And—something that even its highest-priced 
competitors will not do—it will go the full 
distance without puncture or blow-out. 


We guarantee it to do this for 5,000 miles. 
It actually is doing it—day after day—in 
actual service-—for distances far longer than 
£,000 miles. 


Lealers are selling Woodworth Tires and 
Easyon Chains to thousands of satisfied 
customers. Write now for unusually at- 
tractive terms. 


Puncture-Proof Leather 
Combed Sea-Island Cotton Fabric 
Pure Gum Cushion 


Very Strong Breaker Strip 
Extra Tough and Durable 


Tread Comvound 


Niagara Falls, New York 
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NIAGARA FALLS, ONTARIO 
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One Model, One Size and One Policy 


The motor illustrated is the only style “G. B. & S.” motor built. This 
tact is in itself a guarantee and a policy. It explains instantly the why of 
“G. B. & S.” dependability and quality. 





Four cylinders, 334 x 4% in, 22% hp. (A. L. A. M.), 36.9 hp. at 2800 
rpm. Adaptable to a variety of transmissions and starting and lighting 
systems. All “G. B. & S.” motors provide for two-unit starting and lighting 
system only—operating through Bendix drive. Three bearing crankshaft. 
extra large valves. Combination splash and force feed oiling system. In- 
cludes “G. B. & S.” Clutch—light operating, positive and easily adjusted. 


Write for blue-prints and detailed description. 


Golden, Belknap & Swartz Company 
Detroit, Michigan 


Re Oh a 


Sitinatnkitibvano. 
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Constant Efficiency 


in Motors 


ven if ball bearings did not 
increase the efficiency of mo- 
tors their use would be prefer- 
able to ring oiler bearings, be- 
cause they maintain their ini- 
tial efficiency. 

The babbitt bearing wears and 
eficiency drops with such 
wear. 


The efficiency of a motor 
equipped with MHess-Bright 
3all Bearings remains practi- 
cally the same after long serv- 
ice, in so far as its bearings are 
concerned. 


The importance of this feature 
cannot be over-estimated. 


THE HESS-BRICHT MFG. CO. 
PHILADELPHIA 


HESS-BRIGHT’S CONRAD PATENTS ARE THOROUGHLY ADJUDICATED 


i OES OS ES CS CS CS CS CS CS CY 
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WINNER, OF CHICAGO DERBY 


@ Once again have U. S. Ball Bearings partici- 
pated in an important racing victory. 4 Earl 
Cooper drove his STUTZ, U. S. Ball Bearing 
equipped, to victory in the Chicago Derby on Sat- 
urday last. @ In every one of the long list of 
notable victories won by Stutz cars U. S. Bull 


a ene 


Bearings have played their part, for U. S. Ball 
Bearings are standard equipment on all Stutz 
cars, both stock and racing. @ Just another proof 
of the statement that where efficiency is the prime 
consideration, there you always will find ball 
bearings in dominant degree. 


USS. Ball Bearing Mfy Co. 


Chicago ~ ~ ~ IIlinois 


2Ginemeame 
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Announcing the 


KIMBAL 
sKD 1 IRE 













CORNER 
TIRE BUSINESS 


IN YOUR TOWN 


The Best Territories Are Being 
Snapped Up. Write Quickly. 














Are You the ‘‘ Live Merchant’’ 
of Your Town? 
ARE YOU PREPARED FOR BIGGER BUSINESS? 


The KIMBALL TIRE agency propusition means CAPITAL and 
BUSINESS to the wise dealer who gets it in his territory. 
KIMBALL TIRES cost you about one-half the price of the lowest 
priced tire manufactured and give every dealer a splendid oppor- 
tunity to carry on a prosperous cut-rate tire business and also 
compete with all the mail order houses. 

The Largest Dealers in the country are taking advantage of this 
wonderful opportunity to get the KIMBALL YrIRE agency. We 
allow only one dealer in a territory to handle Kimball Tires, and 
you may rest assured that every automobile owner will soon be 
purchasing KIMBALL TIRES from him. There is some extremely 
profitable open territory, offering remarkable opportunity to build 


; . . vp a bis. sound and permanenc business on KIMBALL TIRBS. 
Derby Bar & Button Bar-Grip Cord Type It will be to your own best interests to write immediately for 
read rread rread Tread territory and PREPARE for BIGGER BUSINESS. 

















K | M B ALL SKID | i R ES Our Guarantee Protects You 
Do not hesitate about sending money in advance. 
Non-Skid Tubes Non-Skid Tubes WE ARE ABSOLUTELY RESPONSIBLE and 
$7.55  * Ee See $17.35 $3.30 GUARANTEE EVERYTHING to be as repre- 
9.85 2.15 . 17.65 3.235 sented or your money back. As Uncle Sam does 
10.30 acme 6-$4x4%.......... 20.75 4.00 not alow fraudulent use of the mails, you are 
11.55 2.35 22.65 4.10 perfectly safe in sending your money in advance. 
‘3 4 apn 23.75 4.15 Every Tire that we sell is absolutely guaranteed 
47h ae 4 2... 26.60 4.25 to be as represented or money refunded, pro- 
15.75 ee 27.20 4.95 vided the goods are returned to. us within five 
16.35 3.20 27.60 5.05 days > ia the condition in which they were re- 
ceived. 
Do you want straight side or clincher? 











All orders must be accompanied by deposit of at 
least 25 per cent or no attention will be paid to 
same. In order to insure quick delivery 
CASHIER’S DRAFT on Chicago or New York 
Banks, Express or Money Orders in part or full 


must accompany order. Allow us first and TIRES RU BBE R- CO, 


second choice on our Cord Type, Bar and But- 





A A a e e “Straight-Side” \ 
ton, Derby Tread or Bar Grip tires, in order to Dept. K, 1469 Michigan Ave. Type as pictured. \ |, 
i I 


, ‘ : : uM ! 
receive immediate shipment. CHICAGO ade also in 


Clincher Type. 
Please mention The Automobile when writing to Advertisers 











The TEAGLE 
High Tension 


MAGNETO 


—an American achievement 


| 
{ 


embodying these salient features 
of difference and superiority 


The stationary coil and conden- 

, SIMPLICITY | ser are assembled and mounted 

as a unit. The only rotating 

parts are the laminated iron rotor, distributor gears and 

distributor arm. All moving wires, brushes and slip rings 

have been eliminated. Every part is readily accessible for 
inspection. 


A construction resulting in 
, DURABILITY great sturdiness is one of 
the principal factors. The 
base and top are made of special electrical gray iron castings 
of liberal sections firmly fixed to the die cast end plates. 
The straight bar permanent magnets, a unique feature, se- 
curely clamped to the sides, give additional support. It is 
the most sturdy machine on the market. 


A hot uniform spark of high 
EFFICIENCY initial current value and volt- 
age is produced and sustained 
for a sufficient length of time to insure complete combustion. 
The size of the coil is not limited as in other magnetos, with 
the result that extremely low sparking speeds are obtainable 
with unexcelled electrical dependability. 


Economical manufacture, with the 
highest grade of workmanship, is 
secured due to the simplicity of 


construction, resulting from the entirely new principle of 
design. Its first cost is the only cost. 





“A better spark in a simpler way” 


BUILT EXPRESSLY FOR TRUCK AND TRACTOR’ SERVICE 


















Write for booklet and full information 


TEAGLE COMPANY 
CLEVELAND, O. 
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“TRIPLEXD 


Paint-Spray Hose 


This cross section tells you why Triplexd is the only 
hose that will ‘stand the racket’”’ of constant .use—of 
heavy paint forced through under pressure—of strong 
cleaning compounds under heavy pressure to remove all 
traces of one color before using another—of dragging 
from place to place around automobile bodies. 


If you are still painting your car bodies 


by hand, investigate the paint-spray 4 yosE &Tup, service. 
ag? ravmonn 6 unary sts. “YQ i 
method and as ne” “et Whatever use you have for gasoline hose 


‘‘Specify TRIPLEXD”’ 























The New Gasoline Hose 


Built for permanent service. Three coats welded into 
one inseparable unit—an inner coat of flexible metal 
tubing interlocked with a second coat of special gasoline 
rubber and the whole bound tightly by the outer 
coating of strong woven fabric. 


Guaranteed for one year’s service. In many cases 
. ’ 
gives two and a half and three years 











° ‘‘Specify TRIPLEXD”’’ 





























Flexible 
Yet 


Rugged 
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‘My Friend, Louis, Went 50 Miles an 
Hour in His’Ford Last Week, 25 Straight Ahead 
and 25 Up and Down.”—Gilbert Southwick 


Louis broke a record last week—and fractured a windshield. He wanted me to see his 
car do 50 miles an hour—and he gave me a ring-side seat. He picked a harmless looking 
road, with a German plot and a belligerent disposition—and when we landed on it once 
in a while, the sensation was about as soothing as a fall on the ice. 


“Going 50,” shouted Louis—and we were. Twenty-five straight ahead and 25 up 
and down. 





















Now His Car Rides Smooth and Easy 
Equipped with W & C—The Original Double-Arm 
Shock Absorbers for Ford Cars 


Louis and I lived through a period of armed neutrality after that ride, until he got a 
set of W & C Shock Absorbers and mounted them on that boat. Now you wouldn’t know 
it was the same car, and Louis is as tickled as the other 100,000 or more who rely on 
W & C Shock Absorbers for real comfort in Ford cars. He’s planning a long tour for the 
summer, and short runs nearby for every week-end, for the first time since he owned his car. 


W & C Shock Absorbers 


$10 Per Set of 4 


—will make any Ford ride smooth 
and easy over country or city roads. 
They are the one shock absorber 
for Fords, that do more than you 
expect—Gilbert Southwick. 











The 
Original Double Arm 
SHOCK, ABSORBER 





Say “W & C’’ to your dealer. He 
knows. 


Dealers write for liberal offer 


P. H. WEBBER CO. 


HOOPESTON, ILLINOIS 
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THE PITTER MULTI-BLADE FAN 


: The Pitter Multi-Blade Fan Will 


Interest You 





Let our Engineering Department figure on 
your specifications. 


Write for blueprints and engineers’ reports 
| today. 


| The Pitter Fan Company 


208 S. La Salle St. CHICAGO 














Engineers Select Pitter Fan 


Where More Air 


Is Essential for Cooling 


Where proper cooling is the most difficult of all problems— 
on truck and tractor attachments for Ford cars—you will 
find that engineers have recommended, and manufacturers 


have almost universally adopted PITTER Multi-Blade Fans. 


PITTER has made good in competition with other fans in 
manufacturers’ tests, and in our own. Backed by our new 
Detroit factory—up-to-date and perfectly equipped—there is 
practically no limit to the service we can render manufac- 
turers and cooling engineers. 


The PITTER Fan is a multi-blade design producing high air 
velocities at comparatively low speeds. The blade width is 
cut down to a dimension that will deliver all the air that 
comes in contact with the blade and reduce to a minimum 
the skin friction and dragging of ‘“‘dead air’’ in the direction 
of rotation. To each arm there are two blades, placed one 
behind the other with a spacing interval of such dimensions 
as will enable the rear blade to do its full amount of effective 
work. In this manner is obtained a fan whose total blade 
area is fully equal to the blade area of other fans of corre- 
sponding diameters, but the area of the real working surface 
resolved into its component of axial discharge is practically 


doubled. 


The PITTER blades are curved and are designed upon equal radii of curvature, pitched to the same angle. As the fan 
rotates, the blades individually pick up air from a point immediately along their leading edges, and, due to their 
pitch and curvature, discharge it in a direction parallel with the fan axis. 


The PITTER Fan, at any given speed, will deliver at least one-third more air than any other disc fan of similar 
diameter. For any given volume of air it will consume at least 40% less power than any other disc fan of similar 
diameter. Its most efficient speed is a low speed (in the neighborhood of 1000 R.P.M. varying slightly with the 
design) which is an entirely new departure in the disc fan design. 











The Pitter Fan for Fords 
PRICE 


The PITTER Multi-Blade Fan for $ 
Fords is guaranteed to draw 50% 3 
more air through the radiator than 
the regular Ford fan. Fits any 
Ford car. Sold by all dealers and jobbers. 


Write. 
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Stutz Pilot Puts Up Steady,| 
Heady Drive and Comes 
Up From Time. 

Right Time. [> 


ci 
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ONE CAR TURNS THs 
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{MOTOR WINS ~ 














—— 
= 
__ | CHICAGO CIASSIC * 
= 
= Again Wisconsin Motors have scored first place! This time = 
a= on the Chicago Speedway, in the third annual Derby, when 3 
= Earl Cooper, driving a Stutz, averaged better than 103 miles an hour in a = 
= terrific contest of speed and endurance. Not a single stop in the 250-mile = 
= race; such was the remarkable performance of the consistent Wisconsin. In = 
= winning this race = 
2 _ Wisconsin Engineering Tri = 
= isconsin Engineering Triumphs = 
= for the fourth time this season in speedway contests. At Los Angeles, in the z= 
aa Ascot Race, Feb. 30th, a Wisconsin-powered Stutz finished first; in the Union- = 
= town Race, May 9th, Taylor, in a Newman-Stutz, captured first honors with a = 
== Wisconsin Motor; and at Cincinnati, on the Sharonville track, a ——— 
== Cooper, in his Stutz, took fifth place in spite of four tire changes. 
= Entries were made in each of these contests 2 
=S Consistent performance — ability to withstand = a 
SS the terrific strain —has been a notable feature 4 
=. of Wisconsin Motors in allthese races. A fea- 
—y ture characteristic of Wisconsin Motors both 
== 








on and off the speedway wherever they are 
in service. 


atl 





Ss Wisconsin Motor Mfg. Co. 
i" Sta. A Dept. 310 


= Milwaukee, Wis. 


New aoe Branch—21 Park 


Row, 

i , . Fenner, Factory Rep. 
° Pacific Coast Distributor—Earl 
eee — f ¢ ooper Cc oO. 1428 3ush 
SS. St., San Francisco, Cal. 
ss and 1310 So. Los 

~ Tah Angeles St., Los 
Se Angeles, Cal. 

SS 
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Cooper, first, and Hearne, fourth, both used Raj 
Speedway Race on June 16th. 


Twelve out of 27 cars starting were Rajah equipp 


Five out of the first 7 cars finishing had 
Performance sells better than claims. Rajah i: 
a 


Spark Plugs win resales for dealers for the 
same reason, they win races for drivers. They 


perform. 


Dealers should familiarize themselves with 
Rajah racing records. The plug that meets 
these exceptional tests is the plug to talk up 
confident that it will make 
good in your customers’ cars. 


over the counter, 





RAJAH TERMINALS 





; _ ; Adapter for Dodge, Hup, Hudson. M 
Rajah Regular Clip Terminal Mitchell, Packard Twin Six. Pu 


Adjustable to any cable. With che extra 
collar supplied fits any make of plug. 





Rajah Ferrule Clip Terminal 
With any size ferrule required. Fits any 
make of plug with the extra collar supplied. 


Rajah Stud Terminal 


Adapter for Buick, 
Chevrolet, Oldsmobile. 


mention The Automobile when 
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RAJAH SPARK PLUGS HELP COOPER 
WIN CHICAGO SPEEDWAY RACE 





Rajah Thumb Nut Terminai 
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ah Spark Plugs in the big Chicago 


ed. 


SPARK PLUGS 


RAJAH TERMINALS AND ADAPTERS 
are furnished with Rajah Plugs so that they 
can be used with any car not equipped with 
the Rajah type of Clip Terminal. All racing 
cars are equipped with Rajah Terminals. 


Address RAJAH 
Bloomfeld, 


N. J. 
HUGHSON & MERTON, Inc., 
San Francisco, Los Angeles, Portland, Seattle 
JOHN MILLEN & SON, Ltd., 
Montreal, Toronto, Winnipeg, Vancouver 


RAJAH ADAPTERS 





Rajah Ball Terminal 


Aaxweli Adapter for Franklin 


Ilman. 





Rajah Packard Terminal 
Adapter for Packard 4 and 6 Cylinder 


writing to Advertisers 
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KISSELKAR. 


“esos haa undred Poin £, Six 
IUD | 





are proving an irresistible invitation 
to car purchasers to become familiar 
with our glorious country roads and moun- 


He it is—the car whose very looks 


OA tain highways—a car whose appearance is 
e that of a thoroughbred and in whose per- 
ALL-YE AR formance the most critical owners find noth- 
ing lacking. 

ar The mechanical precision of the Hundred 
Kissel’s iiea—a real open Point Six, its mighty Kissel-built engine, 
touring car in which you can the generous use of the best bearings and 
enjoy the beauties of nature bushings, its incomparable axles and brakes, 


to the utmost. 

In cold and rainy weather 

pene per it into a luxurious See your KisselKar dealer—and ride in this 
nd handsome closed coach. car of a Hundred Quality Features. 


insure unusually high efficiency and stability. 


PRICES F. O. B. FACTORY 


Touring-Sedan . + $1735 OPPORTUNITIES FOR 
Roadster-Coupe ‘ - $1735 
Victoria-Town Car . - $2050 DEALERS 
eat ttt ae g:8s The unusual demand for Kissel’s Hundred Point 
Sndved Petes -_ 4 y} Six and New Double Six warrants prompt action 

Gibraltar Body: . . $1385 , on the part of those dealers who are looking for 
Double Six 7 Passenger ‘ ‘ an unusual business opening, where the demand 

Touring. . . «. $2250 <, for KisselKars insures an all-year-round business. 
ALL-YEAR Double!Six =A LAN — Write or wire immediately for details. 

Touring Sedan , . - $2650 AN \ 

“\ KISSELKAR MOTOR COMPANY 
50 Si HARTFORD, WIS., U. S. A. 
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O. K.’d by 153 Car M 


CELIPSE-BENDIX DRIVE 


You will find it on an ever increasing number of the 
more carefully designed cars, because it permits of 
the most efficient as well as the most economical 


construction. 


BUEN rs 








The followin . maces of cars are using the 4 
Eclipse-Bendix Drive as regular 

















equipment: 

Abbott- Drummond Kline 

Detroit Duplex- pasar 
Allen Power Looe 
All Steel Elcar 7 ore 
Alter Elgin Six ia se 
American Emerson ee 
Ames Empire ‘ a 
Anderson Enger Lathe a 
Apperson Erie Lozier Bros 
Auburn Federal Madison 
Austin Fostoria Marion- a 
Bell Garford Handley 
Biddle Geneva McFarlan 
Bimel Gerlinger — 
Bour-Davis Glide = 7 Ms 
Briscoe Ghent aoe - 

( Ben Hur G. M. Truck ; well 

Canadian Gramm- seen 

Overland Bernstein tan 
Canadian- Grant = n 

Regal Gray-Dort a _— 

: Case Great Eagle — 
Chalmers G. V. Truck te " 
Chandler Hal Twelve a eon 
Coey Harroun Nelson 
Cole Hassler ge 
Collier Haynes 7 a} ~‘'— 

Truck Heney a 
Columbia Hupmobile pl 
Common- Imperial pc 

wealth International y+ al 
Crawford Interstate pte e 
Crow- Jackson ptenens 
Elkhart Jeffery >= nl 
Cummings Quad Paige 
Daniels Jones Ponta 
Davis Jordan Palmer 
i. Kelly- Paterson 
Detroiter Springfield Pathfinder 
oe Kerno Peerless 
nerd Truck Pennsy 
= oc, 
Drexel Sse 

Please mention 
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The use of the Eclipse-Bendix Drive has made the two- 
unit type starting and lighting system—consisting of a 
small generator for constant running and a separate start- 
ing motor—superior to any other system. It has made 
it the most popular of any used today. 






The Eclipse-Bendix Drive gives greater convenience in 
the arrangement of units, reducing the cost of construction 
and assembly, and securing better performance results. 
It gives a positive, even, noiseless, flexible and unfailingly 
automatic drive. with absolute protection against stripped 


gears. 


Read over the list of starting and lighting systems using 
the Eclipse-Bendix Drive and the 150 makes of cars on 
which it is standard. It should convince you. 





Eclipse Machine Company 





ELMIRA, N. Y. a states 
Premier Standar 
Sales Agents: sewer Stegeman 
Pull Stephens 
Brandenburg & Company eg seating 
New York: Detroit: Oe “ga 
57th St. and Broadway Dime Bank Bldg. | Republic Thomas 
. Riddle Touraine 
Chicago ° Roamer ‘Trumbull 
1112 Michigan Avenue Ross a 
Saxon Velie 
Scripps- Vulcan 
F — Westcott 
bee 7 White 
Singse Willys- 
South Bend Knight 
S&S Winton 
Stearns Wolverine 
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BIG tire for a bit, 
load. That is the 


“why” of Firestone Giant 
Truck Tires. 


Extra wear, Sreater trac- 
tion, smoother riding, qual- 
ities, protection to truck 
and comfort for driver. 
These are the features 
that distinguish Firestone 
Giant Tires. You need 
these features. Call in 
the Firestone Transporta- 
tion Specialist. 


FIRESTONE TIRE AND 
RUBBER CO., AKRON, O. 


Branches and Dealers Everywhere 





“the Wd simeas 
World Rides 


RUCK TIRES 
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V type motors are their surprising simplicity, their 

remarkable accessibility and their exceptional 
power due to their valves being located in head, to their 
light reciprocating parts and the large application of 
aluminum in their construction. 

Other interesting constructional advantages are: 

A Force Feed oiling system operated by gear driven 
pump supplies the three main bearings and through the 
drilled crankshaft supplies the connecting rod bearings. 

A baffle plate in the crankcase just above the oil level 
prevents splash. 

Connecting rods, crankshaft, camshaft, valve rocker 
arms, etc.. all drop forged. 

All moving parts enclosed. 

All electrical equipment and water pump mounted on 
side of motor, leaving valve alley clear. 

Spark plugs set in outer side of heads. 

Carbureter suspended between cylinders from alumi- 
num water jacketed intake pipe. 

Water tunnel through crankcase from pump insures 
same temperature of water in each side of motor. Tunnel 
reinforced with steel tube. 

Cylinders cast in triplets and staggered to allow side 
by side connecting rod construction. 

Heads cast in sets of six, one on each side of motor 
attached to two sets of cylinders. 

Valves in head operated by rocker arm and push rod 
construction. 

Water circulation by pump driven from generator 
shaft. 

Cooling fan belt driven from pump shaft has adjust- 
ment for taking up slack in belt. 

Oil filler standpipe at front of motor. 


Te: outstanding features of Weidely 12-cylinder 








Specifications 
Bore—2%". Length crankshaft main bearings, 
Steolke——5". rear 4”, center 2%”, front 2y", 


width crank pin bearing, 27%”. 
Camshaft bearings—1 11/16” diam. 
Length camshaft bearings—rear 2 


Piston displacement—389 cu. in. 
Overall length of motor—49 in. 





Overall width of motor—23 9/16 in. 15/16”, center 29/16”, front’ 1%”. 

Overall height ot motor—33 5/16 in. Crankshaft main bearings—babbitt. 

Valve diameter—1 9/32 in. } Crankshaft conn. rod bearing—brass 

( rankshaft main bearings—2'% in. backed babbitt. 

_ diam. ; ; Width of timing gear face—14”. 

Crankshaft conn. rod bearings—2 in. For further information—write, or 
diam. call on us. 


Nu FOUUANIODUSOUNNOOOOOONEANADUNOAAN EACH AADU UDA AOA AANA AAA NANA 


W ENDE LY. Wren dolus ‘COMPANY, 


ra 
MaKe Hike alee) apolis, indiana: =~ _ 
Oe sccimstniioenanauumrunninonmaammmmstn 








Please mention The Automobile when writing to Advertisers 
































THE AUTOMOBILE 








June 28, 1917 





AMOUNT 





ee ? 


= REET LTT oT 
‘ “s > SMS aati bas 
’ 


' 





Stooping, reaching under, slipping, 
jerking. Dangerous, difficult, un- 
trustworthy. 


sk On 





TheNewWayy 





Powerful, safe, easy. No crawling 
under, no slipping, no jerking. Just 


turn the handle and lift or lower the car. 


At Last! A Really Satisfactory Jack! 





The Rees Jack is a worm drive jack. It lifts steadily 
—not by jerks. It is irreversible and cannot slip back; 
it does not run out when inverted. 

You can stand up when operating it. You do not have 
to stoop and crawl even when placing the jack. The 
long handle (folded up when not in use) enables you 
to place it and operate it from a distance, as illustrated. 
It is the safest and most powerful auto jack made. Its 
worm gear construction is endorsed by leading en- 
gineers as the most efficient method of applying power 
to a jack. 

And it is no larger nor heavier than other jacks. It 
fits in your tool box, handle and all. 


The REES was born and developed in railroad yards, 
lifting freight cars and passenger coaches. 


Lifting an automobile is play for it—and play for the 
REES owner. 


No autoist can see the REES Jack work and not buy one, if 
he has the money. He knows it is what he wants. 


The jack is simple in construction. 
Only 4 working parts. No springs, 
pawls or ratchets. The handle is 
connected to jack by _ universal 
joint. Attached and detached by 
a twist of the fingers. 








“rte ° ° 
| A Big Dealer Opportunity 
This jack has it over other jacks ‘‘like a tent’’! 
price as other jacks, there is no comparison in value. 
eo cinch to sell. 


plete deliveries. 








means to YOU! 
Get Busy—————_T O-DAY! 























Rees Jack folded, 


Frick Annex 
ready for tool box. 


There is a good profit in it, and we can give you immediate and com- 


Wire or write us at once, giving the name of your Jobber, and we will 
send you full information concerning the REES Jack and what it 


The Service Corporation 


Autoists buy it the minute they see it work. Selling at the same 7 Se 


It is a perfect 
Pe 





Pittsburg, Pa. 


Interior View. Only 
four working parts. 
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DOEHLER DIE-CASTING Co. 


MAIN OFFICE AND EASTERN PLANT 
WESTERN PLANT B ROOKLYN. N.Y. NEW JERSEY PLANT 
TOLEDO.OHIO. NEWARK, N.J. 


SALES OFFICES 
CHICAGO DETROIT ROCHESTER BOSTON 


4414 NO.CAMPBELL AVE. 914 FORD BUILDING 726 GRANITE BUILDING 723 OLIVER BUILDING 
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The Simple 
Reasons 
for 
the Success 
of 
the 








HE Sunderman Vacuum Car- 

buretor has met with unex- 
ampled success on every one of 138 
makes of pleasure cars and trucks on 
which it has been installed. 
Remember, such installations have 
been replacements—the motor had 
been working unsatisfactorily; mile- 
age, power and flexibility had been 
lacking. 


Under these unfavorable conditions 








SUN DE — | 


the 


= Dn A A 





SUNDERMAN 
CORPORATION 


5 Chambers St., Newburgh, N. Y. 


Western Office 
403 Kresge Building, Detroit 











Vacuum Carburetor 


Has Given Greater Power 
and Sharply Decreased 
Gasoline Consumption. 


The reason is plain. Its simple construction and 
the Sunderman principle of air intake at right angles 
to the multiple jets serve alike to eliminate adjust- 
ments and give a more complete break-up to the 
fuel p< articles. 


A more complete vaporization of the fuel permits 
not only more rapid combustion, but it gives a 
greater explosive force to that combustion—all of 
which means more power from a given amount of 
gasoline. 


The low and high speed jets supply the fuel in 
accordance with the demands made by the suction 
of the cylinders, and this fact, combined with the 
greater explosibility of the finer Sunderman mix- 
ture, insures the other requirements of the ideal car- 
buretor—speed, flexibility and quick acceleration. 

very motor engineer in the country should call 
for a Sunderman test—either at his factory or at 
our Detroit Laboratory, and on any road, for any 
job that is in use to-day. 


Where motor efficiency and economy of upkeep 
are sincerely desired by factory organizations, the 
Sunderman Carburetor makes its strongest stand. 
Capt. Frederick Sunderman and his engineers are at 
your service for a test. 


Please Write for Demonstration 
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Exhaustive tests are invited. 


The Great European War 


has demonstrated beyond all doubt that hydraulic recoil checks are the most completely satis- 


factory for the big guns. 


The famous French “75’s, 


” 


admittedly the most effective guns in 


all the fighting, are equipped with hydraulic recoil checks. 


Before the Great War, the HOUDAILLE (pro- 
nounced HOO-DIE) Hydraulic Spring Suspen- 
sion, or Shock Absorber, had demonstrated its 
effectiveness to such an extent that it was made 
Standard Equipment on 14 different makes of 
European Motor Cars. It is built on the same 
principle as the recoil checks of the big guns. 


This matchless shock absorber is now made in 
America, and can readily be demonstrated for the 
benetit of such automobile engineers or manu- 
facturers as may be interested. 


Its main advantages are that it has only one 
moving part, and one simple adjustment, that it 
is devoid of springs ; that it moves always with 
equal and entire freedom in one direction, and in 


Hi! 








We shall be glad to 


arrange such tests for car manufacturers without 
the slightest inconvenience or expense to them. 


Easily demonstrated in a short time. 


the other direction with exactly the degree of 
resistance you desire. Adjustment is practically 
limitless. 


Whether a car be heavy or light, large or small, 
and no matter what the style or size of its 
springs, the HOUDAILLE will fit it both as to 
proper arrangement of attachment and as to 
proper degree of resistance. Adjustment is made 
by a slight turn of set screw which is not subject 
to any strain; in fact all the strain comes on the 
Castor Oil as it is forced through the valves. 


Not the slightest change in body or chassis of a 
car is necessary. One model HOUDAILLE for 
all cars, because of its universal application and 
limitless adjustment. 


OUDAILLE 


PRONOUNCED HOO-DIE) 









1737 Broadway, New York 


Houdaille Shock Absorber Company, Inc. 
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JPOVASCO 
De Luxe 
molded 


construction, 
patented, with 
tilting and 
hand-heating 
features. 





































“dress” the finest car. It is seldom that any part of the work- 


ing equipment can contribute to the beauty as well as the 
utility of the motor car. 


POVASCO wheels, with their molded construction, as beautiful 
as ebony, and more permanently durable, contain the soundest, 
safest and most convenient tilting feature of all the wheels on the 
market. Giving eight or nine inches more clearance, permitting 
easy entrance and exit from the driver's seat, they tilt forward or 
back, as required, and when set in any position are obsolutely 
rigid. 

Thus engineers and car designers are sure that the steering wheel 
can never fail in any emergency. 


Send for the POVASCO catalog to-day, and learn more of this 
eplendid line. 


Our Car Dealers’ Proposition is as good as 
a Liberty Bond—Ask us about it. 


Pouvailsmith Corporation 
Poughkeepsie, New York 
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MS, QUALITY SERVICE SLO, 
svsesA LL BEARINGS 


Quality in Fafnir Ball Bearings begins with the Raw 
Material. 

Special steel is used exclusively in the manufacture of 
Fafnir Ball Bearings. This steel contains the proportions 
of chromium and carbon found to be most conducive to 
extreme resistance to wear. 

Before entering our Production Department, samples of 
each lot of steel are systematically examined in our labora- 
tory, as follows: 



























Chemical Analysis—in order to ascertain wheth- 
er the composition of the steel is in accord with 
our specified standards. 

Brinell Test—for determining whether the steel 
has been properly annealed. 

Examination of fracture to reveal the soundness 
and uniformity of structure. 

Preliminary Hardening to test the ability of the 
steel to properly harden and become tough under 
the influence of heat treatment. 

All steel must strictly conform to our inflexible 
standards of quality. 


May we send our new Catalog 


View in Stock-Room Corner of Laboratory 



































The Fafnir Bearing Company 


Conrad Patent Licensee 


Detroit Office: Main Office and Factory: , Chicago Office: 
752 David Whitney Bldg. New Britain, Conn. 39 So. Clinton Street 
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o - ” A individualizes the car on 
y/, CYT) which it is placed. It endows 
| that car with a personality that 


cannot be overlooked—enables the 
interested onlooker to instantly 


he Cd) ~ choose from all that pass—the car 
equipped with a Fedders Radiator. 


The radiator is the face of the car. 


DISTINGUISHING radiator 





No other one feature adds more to 
the appearance or expresses more 
character. And _ while’ Fedders 
Radiators blend perfectly in the 
building of a car of utmost beauty 
of design, in still greater degree 
they contribute to the perfect opera- 
tion of that car. 








Through 13 years of radiator manu- 
facture “Fedders” has stood for 
sterling worth. In the gruelling 
test of racing service they have won 
and held unequalled honors. 


Their continued use by the makers 
of the highest grade cars through a 
long term of years is proof positive 
of their inbuilt quality. — 


Fedders Radiators dominate the 
Motor Truck field. No greater en- 
dorsement could be attained than 
the fact that Fedders Radiators 
have for years met the exacting de- 
mands of commercial car service. 


FEDDERS MFG. CO., Inc. 


BUFFALO N. Y. 
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Baush Worm Gears 


for 


Automobile Axles 


Every Baush worm gear is a master- 
piece. 


Long experience, the best of materials, 
unequaled manufacturing facilities, and 
a most rigid inspection make this fact 
a continuous certainty. 


And yet the same factors operate to 
keep our costs down, by eliminating 
spoiled or unsatisfactory work, making 
every customer a booster, and enabling 
us to cut corners in all legitimate ways. 


Let us Quote on Your Requirements 
Baush Machine Tool Company 
Springfield, Mass. 


Detroit Office: 
Dime Bank Building 








aa 
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Imenican Gxtravagance 


is giving away to American thrift. 
7 More value per dollar expended is 
being exacted than ever before. This com- 
pany’s tremendous production guarantees 
quantity price together with quality value, con- 
sequently quantity sales with quantity profits. 





See announcement next week 


For advance information wire or write MOTOR AGE, 
95 West Fort St., Detroit, Michigan. Inquiries marked *‘Con- 
fidential” will be answered direct by MOTOR AGE and so 
treated. 
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The Elcar at $845 


A Few Elear Specification Does Its Own Talking 


Wheel Base—As long as some cars 
selling up to $3,000 and more—115 in, 


Motor 4-cylinder; long stroke; high Looks better than its price, and is just as good as it looks. 





d; 34.7 t 
Feel Semly—Stewart vacuum system. A car of distinctive beauty, well designed, well built, well 
Ignition peice auromatic spark ad- | ~— finished—a car in which quality speaks right out. 
Starting and Lighting—Dyneto two- 
unit; double-bulb Reaatigate; Wittend Three Models at One Price 
Pm a Five Passenger Touring Car Four Passenger Touring-Roadster 
Rear Axle—Full-floating with roller Two Passenger Roadster 


bearings at each end of wheel hubs. 
fawwithroilmanvcansand | Secure it for your territory We berth Bag 
all thrust bearings enemas e- 
Peaice~ Ted, enh qteendl, te fore live dualeve: in territory not already assigned. rite us for 
, particulars, and for our Illustrated Catalog showing all ELCAR 
models and the more important mechanical parts, and 
describing the con- 
struction of the 
ELCAR even 
down to its small 
details. 


Elkhart 
Carriage & Motor 
Car Company 


C778 Beardsley Avenue 
4 Elkhart, Indiana 
































MODEL “D” 
5 Passenger Touring 
Car, $845 
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It is our firm conviction that 
the intrinsic worth of any 
mechanism, sooner or later, 
will be accorded its due 
recognition; and that the 
producer will accordingly 
benefit in full measure. 


WRIGHT 


Taper Roller 


BEARINGS 


It is with this confidence, then, born of 
a knowledge of the merit of our product, 
and an understanding of our ultimate 
clientele, that we invite all mechanical 
men and their principals to procure a 
copy of the booklet describing our taper 
roller bearing, so that they may obtain a 
technical description of what we believe 
to be the most efficient bearing ever pro- 
duced for the work it is designed to 
perform. 





WRIGHT ROLLER BEARINGCO. 


CROZER BUILDING, PHILADELPHIA, PA. 
Factory: Spring City, Pa. 
RIO A RS NE  i= 


HN 


. 
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G-P Coal Oil System 





On Continental 6-45 Motor 




























Can Be Built 
to Any 
Manufacturer’s 
Specifications 


Ready for 

18 Different 

Types of 
Cars 





Distillate in Place of Gasoline 


There is one way to keep cars running—in the face of a gasoline 
famine—without draining the country of gas. The answer is KERO- 








SENE and DISTILLATE. G-P COAL OIL System handles all 
Settle lower grades of fuel as well as gasoline. Starts on small amount Operate Cars 
of gasoline, and switches to other fuel. It may be the means of Ch 
the keeping your cars in service. eaper 
Increases mileage, speed and power. Reduces lubrication cost. Cuts e 
G li fuel expense 66 per cent, and burns what your owners will be able Without 
asoline to buy. ° 
A request for detai!s will be well worth your while. Ask for official Exhausting 


Fuel ee Valuable 
Crisis G-P COAL OIL SYSTEM COMPANY Diaieliconeien 


1806 MICHIGAN AVENUE CHICAGO 


Patented and Patents Pending—Beware of Infringers. 





















































































PROVIDE PROTECTION 
For the Front and Rear of Every Car 


The prevalence of extended front aprons and the great variation in fender aprons and frame construction now 
necessitate corresponding variation in Bumper designs to fit all cars. 

In the Halladay Line we offer such variation with the least possible complication of parts. 

The dealer in Halladay Bumpers is prepared to meet all demands and turn all prospects into buyers without 
a great investment in stock. 

3umpers are the best selling Automobile Accessory of today and the Halladay Line is the Best Selling, Most 
Profitable and Most Satisfactory Line in the market. 

Wise dealers: Reflect and get busy. 


Write us or our jobbers for catalog and full details 


L. P. HALLADAY COMPANY, Streator, Illinois 


DISTRIBUTORS: 
Asch & Co., 16-24 W. 61st St. New York City Gray-Heath Co., 1440 Michizan Ave., Chicazo, III. 
E. L. Thompson Co., 817 Boylston St. Boston, Mass. Sanford Brothers, Chattanooga, Tenn., Southern Distributors 


Hughson & Merton, Inc., San Francisco, Los Angeles, Portland and Seattle, Pacific Coast Distributors 
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SO of all cars 
. ” ne weed partly or 
wholly for business. 


Economy is demanded of the busi- 
ness car. Big gasoline, oil and 
tire bills show up disagreeably in 
the expense record. The light 
weight, big gasoline and tire 
mileage of this company’s Cars is 
a forcible sales factor. 


See announcement next week 


direct by MOTOR AGE and so treated. 














PARK wrecratty 


COUNTER BALANCED 


Patent Applied for 











Quick Get-a-way 
Higher R.P.M. 
Reduced vibration 
Smoother running motor 
Eliminated bearing troubles 


We have shipped 46,563 Counterbalanced 
Crankshafts to June 20th, 1917 


The Park Drop Forge Co. 


Cleveland 











Please mention The Automobile when writing to Advertisers 


For advance information wire or write MOTOR 
AGE, 95 West Fort St., Detroit, Michigan. In- 
quiries marked “Confidential” will be answered 
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Manufacturers Save 
~ Time Shipping Parts 


IN 
“BULLDOG” 
Mailing B 
ailing Bags 
Eliminate the waste in time and 
money, now taken up to wrap, 
tie and tag your packages. Save 


enough in postage to more than 
pay for bags. 


# he | “BULLDOG” Mailing Bags are 
CQUCTS QNO — wxazassase re eee oe 
Distributors rep- —a. 
resenting this concern 
have been uniformly 
successful—have made 
money—from the start. 
90% recontracted last 
year. The reasons: vol- 
ume-production,volume- 
prices, volume-profits. 


The opportunity for big- Manufacturers: 














We also manufacture cotton bags for packing 
auto tire chains, inner tubes, grease cups, ball 


bearings, etc. Send for ~ 
prices and full informa- Ca 
tion. 









105 Main Street 
<=. Aurora, Illinois 


Always Delivered With Care Easy To Pack 
TTT TTP eT rTrerr rrr titi ttt ete a a 
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ger business — bigger DO YOU WANT 
profits— with this con- 

° ° to find a quick and sure 
cern today is more inter- way of placing your sur- 


esting than ever. plus manufacturing 
work ? 
See announcement next week THE CONTRACT WORK 
DEPARTMENT, 





page 284, gives a real 
answer— 


Service 
For advance information wire or 


write MOTOR AGE, 95 West Contract Work Department 
Fort St., Detroit, Michigan. In- THE AUTOMOBILE 


quiries marked “Confidential” 
will be answered direct by 


MOTOR AGE and so treated. IL 
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KINSLER-BENNETT 


New Universal Joint, No. 580 


Built for heavy duty trucks 5-7 ton capacities 


Three Joint Shaft Assembly, No. 450 


Built for heavy duty trucks of 2, 3 and 5 ton capacities. Made from drop forgings, heat-treated. 


It will be worth the while of truck makers to investigate this Shaft Assembly. We can make prompt deliveries. 








! 
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and ground to size. 















































Integrity, high-grade products, reasonable price and prompt deliveries meet all your require- 





2a 





ments and give dependable service 


The Trade-Mark that stands for Quality 


a and Service. 


a 


Hartford, Conn. 





The Kinsler-Bennett Company 


All wearing parts are case hardened 























A Motor With Extraordinary Features 


THE LEWIS “SIX” embodies the very latest 
features recommended by leading motor au- 
thorities. 

A multiplicity of parts has been avoided by a 
scientific combination of related units. 
Outside and accessory parts have been elim- 
inated so far as possible, so that the engine 
presents a smooth, clean appearance. 

By a scientific combination of the exhaust 
and intake manifolds, practically dry gas is 
delivered to cylinders, giving power and 


smoothness with extraordinary economy and 
freedom from carbon. 


The LEWIS develops about 55 H.P. at 2750 
r.p.m. With special tuning it has reached 
about 65 H.P. at 2500 r.p.m. 


Cooling and lubricating systems are unusually 
efficient, reliable ignition is assured, all parts 
are accessible and more readily understood 
and cared for by reason of simplicity of ar- 
rangement. 


Write for Fu!l Description 


LEWIS MOTOR CORPORATION, Detroit, Michigan 


LEWIS 


66 S&S LK 99 





oO 
Qt voLutr PER MINUTE 














3% x 5 cast in block 
integral with crank 
case, 


Exhaust and Intake 
Manifolds combined in 
one casting. 


Crankshaft inherently 
balanced in respect of 
rotational stresses. 


Water circulates on 
both sides of cylinder 
heads. 


Starting and Lighting 
System mounted by 
means of piloting di- 
rectly into crankcase 
opening, eliminating 
brackets; insures abso- 
lute alignment of shafts, 
making them cil-tight. 








MOTORS 
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1765 Broadway 





broken in collision. 


show right-side up. 


Know Your 
Truck Mileage 





DREADNAUGHT 
Indestructible. 


Hub Odometer 


—js guaranteed indestructible. 
—replaced free of charge if 


Cannot be 


tampered with. Figures always 


American Taximeter Company 


Manufacturers of Jones and Popp 
Taximeters 


New York City 


Service Stations in New York, San Francisco, New 
Orleans, Washington, Chicago, Detroit, Boston, 
Pittsburg, Philadelphia, Seattle, St. Louis, 
Cleveland, Buffalo. 
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SHEET METAL STAMPINGS 
ARE STANDARD 


With the largest presses in the industry and a com- 
plete and modern plant for annealing, case harden- 
ing, nickel plating, electric and oxy-acetylene weld- 
ing, we solicit your inquiries and orders. 

Estimates cheerfully furnished on your require- 
ments. 


AUTOMOBILE STAMPINGS 
WE MAKE A SPECIALTY OF: 


Axle Housings Torque Arms 
Brake Drums Fan Blades 
Wire Wheel Hubs Felt Retainers 
Hub Caps Brake Bands 
Ball Cups Housing Covers 
Ball Retainers Wrenches 
Clutch Discs Running Boards 
Clutch Cones Washers 

Step Hangers Clutch Spiders 





THE BOSSERT CORPORATION 
UTICA, N. Y. 








Please mention The 





Automobile when writing to Advertisers 
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000 dealers 


and distributors 

who are now 
handling non-com- 
peting products, 
should with the ad- 
dition of this car and 
truck to their line be 
able to multiply their 
sales opportunities 
and increase materi- 
ally their earning 
capacity. 


See announcement next week Pleasure Ort a 


ano 


Heavy Duty 
Service 


i 














For advance information wire or write 
MOTOR AGE, 95 West Fort St., Detroit, New Haven, 
Michigan. Inquiries marked “Confiden- 


tial” will be answered direct by MOTOR 
AGE and so treated. 
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DRIDEK 


Is a Remarkable Waterproof 


Material That Makes a Most 
Satisfactory Automobile Top 


Soft, pliable, folds easily, 
looks well and stands up 
under hard service. 


The manufacturer that 
furnishes a DrideK top 
with his car shows an 
endeavor to increase the 
value of his product. 





BULL DOG QUALITY in 
Rubberized Fabrics and Rubber 
Cloths is the leader in exclusive 
designs and water resisting 
fabrics. 


Send for samples and 
price lists of DrideK and 
BULL DOG QUAL- 
ITY Fabrics. 


L. J. Mutty Company 


Boston, Mass. 


THE AUTOMOBILE 



































FELI— 


WASHERS 
GASKETS 
WICKS 
STRIPS, ETC. 


q A factory, equipped to best supply the 
special needs of the AUTOMOBILE 
TRADE. 

@ Put the burden of Proof upon us— 


write today. There’s conviction wait- 
ing for you. 


ADVANCE FELT SPECIALTY 
& CUTTING CO. 


324 South Jefferson Street, Chicago 


Sales Offices 
Kresge Bldg., 
Detroit. 


Fifth Ave. Bldg., 
New York City. 























Please 


mention The Automobile when writing to Advertisers 


AND MAIL TO 


GULF REFINING COMPANY 


DEPT. 1873 PITTSBURGH,PA. 


New England 
New Jersey 


Pennsylvania 
Texas 


Middle West Pittsburgh-Buffalo 
Transcontinental Southern States 


FOIE E ccctitraigaintinien 
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igger Profits 
F 


or 
Automobile 
Dealers 


See announcement next week 


For advance information wire or write MOTOR 
AGE, 95 West Fort St., Detroit, Michigan. In- 
quiries marked “Confidential” will be answered 
direct by MOTOR AGE and so treated. 


GREY IRON 


CASTINGS 


SEMI-STEEL 
Daily Capacity 200 Tons 


Our plant, equipment and organization are 
particularly adapted to quantity production of 
castings for cylinders, gas engine parts and 
work of a kindred nature—up to one ton in 
weight. 

We solicit work to’ comply with the most 
exacting physical and chemical requirements. 

Constant inspection of work in process com- 
bined with daily tests of raw materials and the 
finished product in our own laboratories, guar- 
antees to our customers a minimum of defective 
castings and a consequent saving of machine 
shop losses. 


Immediate Deliveries 


Campbell, Wyant & Cannon Foundry Co. 


MUSKEGON MICHIGAN 





a 


Ie 
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Coated Textiles 
Highest Quality 


We manufacture artificial 
leather, or leather cloth, for 
upholstering and trimming auto- 
mobiles. 


Our product is used extensively 
by the largest manufacturers. 


Our plant is modern in every 
respect and enables us to manu- 
facture a uniformly high-grade 
product. 


We make special goods for 
special purposes, and 





will solve your upholstery prob- 
lems. 


We invite inquiries 


The Cotex Company 


NEWARK NEW JERSEY 
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A Policy of 
e viving the 


dealer his due 
—passing pros- 
perity around — 
makes a dealer’s 
contract with this 
concern a cher- 
ished acquisition 
—generally at a 
premium. 


For advance information wire 
or write MOTOR AGE, 95 See announcement 


West Fort St., Detroit. next week 































There’s One Big Thought 
Behind The Eisemann 


Through sixteen years of consistent progress and improvement— 
the longest time that has been spent in developing any High Tension 
Magneto—there has been no change in our orizinal purpose. 


To kold the cost of the Magneto within reasonable limits and to 


excel in compactness ani appeiran e—these are important objects 
which have received their full share of attention from the Eisemann 
Engineerirg Staff. 

But no one of these considerations has been allowed to interfere 
with the one dominating Eisemann purpose. Our fixed determina- 
tion has been to make the most efficient Magneto. 


And so we are making it. For proof, consult the long list of truck, 
car and tractor makers who use Eiserrann as standard equipment. 


THE EISEMANN MAGNETO CO. 
Sales and General Offices: .2-33rd St., Brooklyn, N.Y. 
Chicago, Ill.,910 S.Michigan A.e. Detroit, Mich., 802 Woodward Ave. 
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Stop at the Woodstock 


FORTY - THIRD ST., NEAR BROADWAY 


=aahtied % eg 


iat 


on 
¥ 


TIMES SQUAR Fane 
THE CENTER. OF NEW.YO Ft 





Located just off Times Square 


The Hotel Woodstock 


is withina er | walk of everything—terminals—subways 
—elevateds—surtace lines—theatres and the automobile dis- 
trict, yet you can have quiet, refinement and service withal. 


Single Room, with Bath . . $2.00 and $3.00 for one 


Single Room, with Bath and Two Beds, $4.00 
and $5.00 for two 





European plan restaurant Service and accomodations unsur- 
unexcelled for its P d for completeness and efficiency 
Write for our Map of New York 
W. i. VALIQUET TS A. E. SINGLETON 

Managing Director Asst. Manager 

































oe RISTS planning to visit Buffalo and 

Niagara Falls can get a good guide 
with the compliments of this fire-proof 
hotel. Contains photographs of important 
landmarks and features—also road map 
of Buffalo, Niagara Falls and surrounding 
Gamers. Send for this 16-page booklet to- 

ay. 


OTEL Lenox is located ideally for 
tourists—on highest point in Buffalo 
—surrounded by elms—on a quiet, exclu- 
sive street, a few minutes from down- 
town. European plan as follows: 


Room with privilege of 
\\ bath, from $1.50 per 
\ eeerErerrrers . day. 
- = Room with private 
bath, from $2.00 per 
day. 
Two rooms with prt 
\ vate bath, from $4.00 
ini niiiate % per day. 


Oo. A. MINER 
Managing Director 


\ENOX 


19 cM nu ~—r ae : Bie) FAL O North St. at Dela- 
ware Ave. 


Bee SY Pe eae Tourists follow Main 8t. 
: or Delaware Ave. in to 
North St. 

On Empire Tours write 





































g & \ WY; G for N. Y. State road guide. 
y 
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$0 500 000 1800 2000 2500 
REVOLUTIONS PER MINUTE 


LE Roi MOTOR 























- | } 38x46 MODEL C 
io FOR THE LIGHT ROADSTER 
TOURIN 
_# L a 
"2 TRUCK 
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a 
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5 
po 
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Used by leading manufacturers of best-known 
American-made light trucks. 

The business of manufacturing Le Roi En- 
gines, formerly conducted by Milwaukee Ma- 
chine Tool Co., is now carried on by 





Mitchell St. and 60th Ave. 
MILWAUKEE, WIS. 


Write for Complete 
Information 


AITCHANDEE 


“MARK REGISTERED” 


Shock Absorbers 



















(WAAL UUARURERL REECE, 


+ \\ 


‘Road forFords 


“They add thirty inches to the wheelbase.” 
That’s what one man said about the Aitchandee 
Shock Absorbers on his Ford. They impart the 
smooth glide of the long, heavy car to your Ford. 
100,000 in use. 
Original Cantilever Type. 
and downward thrust different. 
“ride on an even keel.” 
Comfort First, Aitchandees break the rebound; 
end the jiggle and jar; make steering easier. 
Save Tires, also reduce wear and tear on engine and 
transmission. 
Your dealer will put them on while you wait. Single 


arm, set of four, $10.00; Twin arm, set of four, $12.00. 
Guaranteed for the life of the car. Write for booklet. 


The H. & D. Co., Inc. Goodland, Indiana 


Dealers—Write for Proposition 


UIA UNNI 


Tension on upward 
Makes the body 


=. 
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here 1s a 


considerable 


amount of 
pride to be taken in repre- 
senting a motor car which 
is internationally re- 
nowned—seen and respect- 
ed in every civilized 
country on the globe. 


See announcement next weck 





For advance information wire or write MOTOR 
AGE, 95 West Fort St., Detroit, Michigan. In- 
quiries marked “Confidential” will be answered direct 
by MOTOR AGE and so treated. 
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Use the facilities of this perfectly equipped plant for 
the production of smail sheet metal stampings of any 
design, also 


BRASS CASTINGS 


in the Rough, Polished or Nickel Plate 
including Hub Caps, Radiator Filler Necks with Caps, 


Gasoline Tank Flanges with Caps, Gasoline Tank 
Flanges for Outlets, Hood Yokes, Ford Special Hub 
Caps and other parts made of Cast Brass. 


Our Well-Equipped Wood-Working Department 


is prepared for the prompt production of quantity orders of 
rough or highly finished wood-work assemblies of medium size 
for motor car construction, such parts as rest blocks for ship- 
ping, flooring boards, back spring boards, running boards, etc. 
We work from Blue Prints and Specifications, but prefer, 
when possible, to also have samples for the purpose of securing 
positive accuracy in weight, measurements and design. 

Write us at once for further information regarding the pro- 
duction of your requirements. 


ThePfau FIN Cincinnati 
Mfg. Co. SEG Ohio 























230 Mentor St. 
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THE 





Bigger Profits 


for 


Week. For ad- 
vance informa- 
tion wire or write 
Motor Ace, 95 
West Fort St., 
Detroit. 


Automobile 
Dealers. See An- 
nouncement Next 








+, FOR CATALOG 
Write anp Discounts 


DISPLAY RACK FREE 
WITH ORDER FOR | 
12 ASSORTED 


Jenkins Vulcan Spring Co. 


Saint Louis. Mo........-- 1402 Chestnut St. 
Minneapolis, Minn.......- 1024 Hennepin Ave. 
Reading, Pa......scceees- 538 Franklin St. 
| Fort Worth, Tex.....----- 708 Commerce St. 
Sumter, S. C...cccccccecss 29 Caldwell St 








a] | TROUBLE- ALL ELECTRIC! 
F sYsTems SIMPLIFIED) 
bal | CARBURETION. IGNITION 
‘ ETc. | 











HERE’S 
REPAIRMAN, 
Guide and 


YOUR 
Reference, 
Instructor. (Simplified) 
2370 illustrations, 824 
pages, 50 instructions 
Price, $3.00 Postpaid 


DYKE’S Automobile *°¢,Ss*:"'"° Encyclopedia 


—tells you how to diagnose and remedy any 
trouble. 
—teaches you the principle of all engines, 
valves, carbureters, ignition, self-starters—in 
fact, everything you want to know. 
—teaches you to overhaul a car from the 
ground up; how to make all repairs, etc. 
NOTE—tThe revised Book is now ready with 
many new subjects added. The electric sec- 
tion of the book is up to date and thoroughly 
treats on the principle, construction, opera- 


tion and care of leading Electric Starting, 
Generating, Ignition and Lighting Systems. 
Delco, Atwater-Kent, Bosch ‘‘two point’’ and 


other systems are simplified. 

Forp INsTRUCTION—complete—now added. 
Six, Eigut & TWIN SIx engines simplified. 
FREE supplement with Encyclopedia treating 
on construction and adjustments of the Packard 
Twin Siz, King Eight and Ford. 


U. P. C. BOOK COMPANY, Inc. 
241-249 W. 39th Street, New York 











M OTOR AGE 


America’’ 


its readers 


ties 








nly weekly devoted to the interests of car 
owners and dealers 
he recognized ‘‘Motoring Authority of 


ne subscription price of $3.00 per year 


eal service department for the benefit of 


rticles by expert and recognized authori- 


G uarantees to increase your motoring 
pleasures and reduce your upkeep expense 
EK, stablished in 1899 


MALLERS BLDG. 
CHICAGO, ILLINOIS 
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22-73 SERIES 


They follow closely the lines of 
the preceding series, and the only 
changes are in the nature of re- 
finements. 

22-73 Touring 

22-73 Sporting 

22-73 Runabout 

22-73 Raceabout 
22-73 Touring-Limousine 








Literature Mailed on Request 


MERCER AUTOMOBILE CO. 


400 Whitehead Road 


Trenton, N. J. 



































orld like it 


- for Power- 








& Machine Co. 
Williamsport. Pa 








Watch for epoch-making 
announcement next 


week 


to automobile 


dealers and distributors. 


- 







In stirring 





trucks and 
Miller Ca 


















when writing 





duties imposed by daily work on pleasure cars, 


to Advertisers 


For advance information 


wire or write MOTOR 
AGE, 95 West Fort St., 
Detroit. 














Proven by Performance 
racing contests, and the exacting 


marine engines 
rburetors prove their superiority. 


For power, economy, quick acceleration, simple 
construction, they lead the rest. 

Dealers:—If you want the most satisfactory line 
write nearest distributor for proposition. 


Manufactured and Distributed by 
Harry A. Miller Mfz. Co. 


General Offices and Factory : 
415 E. Washington St., Los Angeles, Cal. 
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ne of the 


most efficient 
and prosperous, 
smoothest working and 
best satisfied dealer 
organizations in the 
industry is the organi- 
zation youmay have the 
privilege of represent- 


s 
ing. See announcement next week 





For advance infor- 
mation wire or 
write MOTOR 
AGE, 95 West Fort 
St., Detroit. 
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Universal Angle Plate 


Displace your inaccurate and makeshift rigs with the UNI- 
VERSAL ANGLE PLATE. This beautiful and efficient tool 
is particularly adapted to jig and fixture work, and will be 
found indispensable in the tool room. Has a motion through 
360° horizontally, and 90° vertically. Can be adjusted 
quickly to any angle without disturbing work bolted on 
Plate. Accurate graduations with yernier attachment per- 
mit of especially careful work. Rigid and Well Built. 


Dimensions and Priccs 


ORT Te ee ee weet ere 50.00 
ee Sr ee eee 75.00 
Oi so owas ncgiesicseees cewnhawe 100.00 


Has unlimited possibilities of appNecation for exceptional 
work on Lathes, Planers, Milling Machines, Shapers, Drill 
Presses and Grinders. 


Boston Scale and Machine Company 
381-389 Congress Street Boston, Mass., U.S. A. 

















For Standard Equipment 
On All Cars 


PRESTO Dash Lamps are 
ready for delivery in a wide 
variety of styles. They meet 
every requirement of dash 
lamps, and in addition offer 
a er Dash ~ _ 
spection amp popular an 

se on Seas style of The “Bull Pup” | 


car. 








To serve owners’ whose 
cars are not PRESTO 
equipped, most good dealers 
handle the PRESTO line. 


Manufacturers, write direct. 


Dealers, order from your 

jobber : y Combination Dash 

' and Trouble Lamp 
METAL SPECIALTIES MFG. CO., INC. 
332 to 338 N. Kedzie Ave., Chicago 

Eastern Branch: 16-24 W. 61st St., New York 

Western Branch: 149 New Montgomery St., 

San Francisco 
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An Inefficient Engine 


is a continual strain on 
the operator. No matter 
what adjustments are 
made, if the ignition sys- 
tem is inherently lacking, 
the motor is handicapped. 


HIGH TENSION 


SIMMS 


MAGNETOS 





with their ability to produce the same in- 
tensely hot spark in the full retard or ad- 
vance will increase the power, flexibility 
and efficiency of any engine. . 


Write for literature 


THE SIMMS MAGNETO CO, 


273 No. Arlington Ave. 
East Orange, N. J. 
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> wt Complete Line of # 


GREASE CUPS, OIL CUPS 
AND OIL HOLE COVERS 
Sze SPRING SHACKLE 
| BOLTS 

HUB CAPS 
METAL STAMPINGS 


IN LARGE QUANTITIES 


Plain Manufactured by Sectional 
THE WINHLEY CO., Detroit, Mich. 
Canadian Factory: CANADIAN WINKLEY CO... LTD.. Windsor, Ont. 


ThOhinkAnhoanhn 0. .. . 
Includes Unit, Cab and Body in | Quick Deliveries 


on 
one Job atone P rice $385 Demountable Tops for 
. FRANKLIN, CADILLAC and COLE 
Write or wire for details. 


THE 


MULHOLLAND 


Body Builders for we 50 years. 
DUNKIRK, N. Y. 


GO Pee Peo eu 





ror 






For advance information 


wire or write Motor Age, 
95 West Fort St., Detroit 
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DUUENNN AAA 


Choice of 
either Stake ‘ 
or Express Body 






Saves you $75 to $125 on body 
equipment. Write for booklet. 
Get our dealers’ proposition. 


GRAHAM BROTHERS, Dept. E, Evansville, Ind. S Express Body 


HUVUULA ETON ENGGT SIN 


pv uamnrnacannaainaatnnnnnenit TELLER LOL 




















ra! Beaver Motors 
Commercial Fit Every Demand 








a There are BEAVER Motors in a wane of 
or sizes, suitable for all pleasure car and com- 3 
oters mercial car requirements. Meet all demands Inner Tubes, Inner Liners, Outer 


for power, economy and de- Boots, Inner Sleeves, Blowout 
pendability. 

Over-head valves. 20% to 25% 
more power than other motors 
of same bore and stroke, 


Write today for BEAV 
specifications before decid- 
ing on the motor to use. 


BEAVER MFG. CO. 


4-Cylinder—4-Cycle 1st & Oklahoma Ave., Milwaukee,Wis. 


Patches, Cementless Patches, Ce- 
ment Patches, Red Rubber Tubing. 


































Calorite Spark Plugs 


The highest achievement in spark plug construction— 


MASTER CALORITE SPARK PLUGS 


are backed by this broad guarantee— 
“‘We guarantee Master Calorite Spark Plugs against 
defects of material or workmanship and will replace 
free of charge any Calorite insulators broken by heat 
which are returned to us transportation prepaid.”’ 

All standard threads carried in stock. — 
Try Master Calorite Spark Plugs—Send for 
illustrated literature and trade Proposition 

HARTF ORD MACHINE SCREW Co, 

482 Capitol Ave., Hartford, Conn. 
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We are able to offer manu- 
facturers universal joints manu- 
factured by specialists in one 
of the largest plants ir the 
world. 

The wearing surfaces 
HARTFORD UNIVERSAL 
JOINTS are hardened § and 
ground, the grinding being ac- 
ps mone Ald a specially de- 
vised machine whose use elimi- 
Established 1906 nates depressions or elevations 

30 common in steel parts that 
The — been simply reamed. 
3 né reputation of your car 
r demands the best universal 
Hartfo d Automobile Parts Co. joints that can be made, and 


Hartford, Conn. we have them. 











= D 


The most efficient water pump for cooling your engine, 
—automobile, aeroplane or marine. 


Attractive prices on quantities. 


Let us tell you about it. 


The Fulflo Pump Co. 


128 Opera Place CINCINNATI, OHIO 











The Bearings Company of America 
LANCASTER, PA. 
Western Office: 604 Ford Building, Detroit, Mic... 









COMPLETE THRUST BEARING 


Manufacturers of Radial Star Ball 
Retainers, Star Ball Thrust Retainers, 
Complete Star Ball Thrust Bearings 








-.. 














: 
PLAY SAFE! 


Save Money, Pain, and Perhaps Disaster! 
Carry a Martinkit in your car and be prepared to 
treat cuts, bruises, burns and even bad wounds acci- 
dentally received. 
It costs but $2.00. 
Vobbers and Dealers, Write Us for Our Proposition. 
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Martin Auto 
Accessories Corporation AN toe Wisin, Lr 
Rochester, N. Y. 
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A splendid 
opportu- 
nity for big 
dist ri i bu- 
tors in the 
East. See 
announce- 
ment next 


For advance informationjwire week. 
or write MOTOR? AGE,*(95 
West Fort St., Detroit. 











BERKSHIRE AVIATION 
TYPE SPARK PLUG 


Made of finest ba om! brass and mica. Excep- 
tionally rugged. s-tight, cold proof, water 
proof, will not bana ae work loose. 

Specially designed for aviation use, this plug 
is as near age gg in design and construction 
as we can mak 

Pittsfield i. Coils are widely known 
for their absolute reliability. 

Pittsfield TTim- 
ers have an_ estab- 
lished reputation for 
— accuracy. 

Pittsfield 
Distributor 
is unique in its posi- 
tive mechanical make 4 
and break. 


Pittsfield Spark 


Coil Co. 
Pittsfield Mass. 

















o 
ae 
at 
t) 
¢' 


Booklet on Special Ford Equipment 


_DYNETO ELECTRIC CO., Syracuse, N. 






and Lighting | 
Systems 
SINGLE UNIT and 
TWO UNIT Equipments 















SERS a NER 





and rust-proof. 
Quick service. 
and Prices. 








.y No uncertainty as to service or wear of le / 


HIGGINS QUALITY SPRINGS 


For Replacement 


No center breakage—new nib construction prevents it. Absolute 
security from tip to tip—combined with utmost riding comfort. Squeak 


Painted black. Ready for installation. For all cars. 
Big discounts to dealers. Write for catalog C 1917 








HIGGINS SPRING & AXLE CO. \ 
Dept. 13 Racine, Wis. wn® 
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For advance informa- 
tion wire or write 
MOTOR AGE, 95 West 
Fort St., Detroit. 


On the price 
of the cars you 
handle depends 
the amount of 
business you do. 
See announce- 
ment next week. 

















VALUE 





DETROITER SIX-45 


The Six of Advanced Construction 


$1250 


Detroiter Motor Car Co., Detroit, Mich. 


UNIQUE 


RAPID 
SELLER 
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NEW-PROCESS 


ACCURATELY CUT 
METAL GEARS 
and BAILEY Non-Skid 
Non-Stall Differentials 


Sd 


Hew Process 
GEAR CORPORATION 


SYRACUSE, N. vy. 











For quality, stamina, strength and 
general dependability, just test a 
NATIONAL “Speedway” against 
the tires you are now using. 








National Rubber Co., Pottstown, Pa. 
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SHEET METAL 
STAMPING 


THE CROSBY COMPANY 


BUFFALO, N. Y. 




















KEYSTONE MOTOR 


“rye 


6 Cylinders 
2% Borex4'h'Stroke 


375 BE at 1650RPM 
25 Miles per. 
Gallon Gas on 
2600 ib.Car ~ 





KEYSTONE MOTOR MFG. CO. 
EAST GREENVILLE’: -> PENNA. 


2 
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THE FOCTON TROCK 


i} Ton Capacity 
Has created the world’s standard in 
motor truck value 


If you are interested in a real money makin 
agency where selling resistance has been 
reduced to a minimum, communicate 
with us NOW. 


Fulton Motor Truck 
Co., Farmingdale, 
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Electric Auto-Lite 
Starting—Lighting—Ignition 


Electric Auto-Lite equipment for auto- 
mobiles is as famous for the service that 
backs it as for the reliability and economy 
of its operation. 


ELECTRIC AUTO-LITE COMPANY 


Home Office and Factory: Toledo, Ohio 
New York Detroit Kansas City San Francisee 














275 


For advance infor- 
mation wire or write 
MOTOR AGE, 95 
West Fort St., 
Detroit. 







If you believe all you need is 
the chance to become a big- 
caliber dealer or distributor, 
see announcement next week 














WHAT IS YOUR UNDERSTANDING a 







OF FLEXIBILITY? : 4 - 
Flexibility means (according to the advertise- _ NY  P 
ments) the ability of a car to slip from low */ 


speed into high, or from high into low, with 
extreme smoothness and celerity. 


Plexibility—approached 

in other cars—is actual- 
attained in the Owen- 
agnetic, 


BAKER R & L 
COMPANY 
Cleveland. Ohio 








sours = E, & J. SPOTLIGHT 


Motorists insist on hav- 
ing the best spotlight 
manufactured. DEAL- 
ER: Satisfy your cus- 
tomers by selling them 
m the best and latest im- 
view proved Spotlight man- 
MIRROR ° 

ufactured. Complete in 
every respect. Ready 
to attach. 


Edmunds & Jones Corporation 


Letroit, Michigan 
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il is be by the 
| a | world’s fastest cars 
||| because it is the most 
| reliable and efficient. 
Be Satisfied Specify Bosch 

| 





HAA i 220 West 46th St., New York 
fun my Hy i! Hi HAW wi i my Mm nner Hil i Mt i nin ALA il MINK 












Bosch Magneto Co. > 











IRIDIO-PLATINUM TIPPED 
Serews and Rivets 


SERV ICEABILITY 
is a distinguishing feature of these 
Screws and Rivets. 
Securely welded Iridio - Platinum 
heads. Standard sizes carried in 
stock. Other styles to order—any 
specifications, any degree of hard- 
ness. 
Write us for prices and full in- 
formation. 


P &h Platinum Works 
of dD iy & oo ; L. Ch . , 0. 
100 William Street , 








New York 











The “Grip-Tight” Suit Case Holder 
and Luggage Carrier 


Convenient—Inexpensive— Holds Fast—No Rattling or Swaying 





Holds absolutely 
tight. Removed and 


carried under seat 
when not in use. 
Weighs 3 lbs. Car- 
ries 300 Ibs. 

If dealer hasn't it 
will send parcel 


post on receipt of 
price. 
$4.00 (complete 
with canvas bag). 
The Grip- 
Tight Holder 
Co. 








Norwich New York 
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NOWN the world over as 

the zenith of carburetor 

efficiency. A long list of Ameri- 

can builders of cars, trucks and 

aeroplanes believe this simple, 

plain tube device to be the best 

insurance for permanent carburetor 
satisfaction. 


Zenith Carburetor Co. 
New York Detroit,U.S.A. Chicago 
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For advance 
information 
wire or write 
Motor AGE, 
95 West Fort 
| St., Detroit, 

Mich. Inqui- 

ries marked 
“Confidential” will be answered direct by 
Motor AGE and so treated. 











THE METAL OF METTLE 


Om ol > 7 
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THE BEST BEARING METAL ON THE MARKET 


Fahrig Metal is an exceptionally homogeneous tin base copper hardened 
alloy made by our special process from Straits tin and ingot copper. 
We make every pound of Fabrig Metal ourselves and can guarantee its 
uniformity and quality. Ask Stutz, Simplex, Crane, Wisconsin, Kissell, 
Waukesha, Kelly-Springfield, Beaver, Curtiss and the man who makes 
finished bearings. 


Fahrig Metal Company, 34 Commerce Street, New York 
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BURD HIGH ] 
Standard COMPRESSION 
Equipment on RING CO. 
Packard ” Rockford, 
Marmon Ilinois 
National 
Haynes Sales Offices 
Kissel in all 
Pathfinder Principal 
Etc. Cities 



































VACUUM FUEL SYSTEM 
Only One Valve 


Positive Mechanical Action 
No Loss From Evaporation 
Simple Sturdy Construction 


HEINZE ELECTRIC CO. 


Lowell, Mass. 
Detroit Chicago 

































Other ty pes for 
Fords and other 


Jumbo 











" MOLITE’ ° ears, 45 cents. 
Ask your dealer 
50 Cents or write direct to 


the manufactur- 


_ 69-37 






Guaranteed For The 
Life of The Car 





GIBSON-HOLLISTER MFa.Ca 
3380 WASHINGTON STA 
WAMAICA PLAIN, MASS) 


Are Y ouSureot Your Lights? 


Or are you running the risk that lights, spark, starter may fail you 
suddenly—perhaps on a dangerous rvad, on a black night? Don't 


guess! Make sure of your electrical equipment by putting a 

















f j . MODEL 354 AMMETER 
i DoS eae aaa e On Your Dashboard or Cowl 


It is the reliable means of determining 
the proper rate of charge or discharge of 
your battery for various speeds. It en- 
ables you to determine that the generator 
is working and that the storage battery 
is receiving its proper charge. Write us. 


Weston Electrical Instrument Co. 
8 Weston Ave., Newark, N. J. 
23 Branch Offices tn the Larger Cities 


‘ ff 
































NATIONAL 
GUARD 
FOR MOTOR CARS 


EDWARD V. HARTFORD, Inc., stesty ity No. 
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It Will Not Leak 


Unlike common greases, NON-FLUID OIL does not melt, can- 
not leak out of the differential, destroy brake band lining, rot 


NON N-FLUHD OIL 


UNITED STATES ahs 


always retains its even consistency regardless of weather or 
driving conditions. 


NON-FLUID OIL is a highly perfected friction-killing, long- 
lasting lubricant that is far superior to any greases. ASK FOR 
IT BY NAME. 

“K-OO Special’ grade is for gears, “K-OOO” for bearings. 


Write for samples and literature. 


New York & New Jersey Lubricant Co., 165 Broadway, N. Y. City 
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For advance information 
wire or write MOTOR 
AGE, 95 West Fort St., 
Detroit. —wN 


Dealers in the 
South and South- 
East see announce- 
ment next week. 





Open Express and Panel Bodies 





for All Truck Attachments for Fords 


Lowest Prices 


| LONDON AUTO SUPPLY CO. 

















“Removes "'sulphation 
from battery plates.” 


WARD [EONARD 


26 YEARS 
EXPERIENCE 


DYNAMO 


CONTROLLERS 


FOR 


LIGHTING 
WARD LEONARD AND 


ELECTRIC CO. STARTING 
| SYSTEMS 


MT. VERNON, N. Y., U.S. A. 











UPER 


| ae Wabash Avenue CHICAGO 
The PARK 


Sold on a money-back two-year guarantee. 





Price: Used by all large fire departments. 
; . MORE ENGINE MISSING 
$2 Each; MORE NEW PLUGS 
$8 for MORE CLEANING PLUGS 
Set of 4 MORE CARBONIZED PLUGS 
7 You cannot foul the 





plugs by oil pumping 
cylinders; broken por- 
celains work perfectly; 
prevents platinum and 
breaker points from 


SPECIAL OFFER — This 
ad. and $1.00 mailed or 
presented entitles the 





burning and eating holder to one Super Spark, 
away, and prevents ° ° Hy 

burning out coils or with full instructions. 
puncturing a condenser 





State and County Representatives Wanted 


= SUPER SPARK COMPANY °27- 


Sie 1330-33 Majestic Building, Detroit, Michigan 











Internal Gee Gear : Drive 2 Axle 


The name guarantees the product—the 
product is a credit to the name. 
Send for handsomely illustrated 


booklet “Twelve Talks to 


Engineers” 


CLARK EQUIPMENT CO. 
Buchanan, 











THE 


AUTOMOBILE 
ENGINEER 


PUBLISHED MONTHLY 
The only technical journal in the world solely devoted to the 
theory and practice of Automobile Construction. 

Among the subjects dealt with are Chassis Design ; Engine 
Design; Parts and Accessories manufacture; Metals; Ma- 
chine tools; Fuels; Shop practice; Works organization and 
e quipment. 

Each issue contains invaluable information for manufac- 
turers, designers and departmental managers. 











Subscription Rates: 


The Publishers: 
ILIFFE & SONS, Ltd., 20 Tudor Street, London, E. C. 


U. S. A., $2.20 Canada, $1.80 

















“I didn’t know such riding 
comfort and such driving 
ease were possible,” 


Liberty buyer. The 


LIBERTY 


is built to satisfy you, with ascore of 
exclusive features for your satisfaction. 
Let them prove themselves to you— 
today. $1195. 


Liberty Motor Car Co. 
Detroit 


said a 
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TRANSMISSION 


(TO FIT) 
HERRESHOFF—Mode!l 20 


DR PEE TNE, ose cscs sade cons $8.00 
Second and High Sliding Gear (Se- 


NUD a aarrerecamaareae nhs se 8e orn 8.00 
Low and Reverse Sliding Gear (Se- 
ORR! foreets eeporee eee 8.00 
NE OR COE o eiivecceycressusees 11.00 
Countershaft with gear integral .... 10.00 
Countershaft Low Speed Gear ...... 6.00 
Countershaft Second Speed Gear .. 8.00 
Countershaft Drive Gear .......... 7.00 
Reverse Idler Gear (Bushed) ...... 5.00 
INTERSTATE 
BE EE coo ca eenie ade nudexnes $9.00 
Low and Reverse Sliding Gear .... 10.00 
Second and High Sliding Gear ...... 11.00 
NS EE OR ae 5.00 
Countershaft Drive Gear ......... 7.00 
Countershaft Second Speed Gear .. 7.00 
Countershaft Low Speed Gear ..... 6.00 
Countershaft Reverse Gear ........ 5.50 
Reverse idler Gat 2.66. csi cccscesss. 7.00 
MARION—Mode!l 36-37 
Main Sliding Shaft ................ $8.90 
Main Drive Gear ............ 11.70 
Second and High Sliding Gear .... 8.90 
Low and Reverse Sliding Gear .... 8.90 
IIE Sos. verareeo. 6. 55cciely Gawiears 3.90 
Countershaft Second Speed Gear .. 6.25 
Countershaft Low and Reverse Gear 
SEIN, Ss cates aaa be view mele iat 
ee ag a re 4.75 


The materials listed above are in stock 
for immediate delivery, and are made from 
34% nickel steel, being the exact repro- 
duction of the manufacturer who installed 
the original units in the car when manu- 
factured. 

We do not carry any second-hand or 
junk material—at the prices quoted above, 
it does not pay to rely on damaging your 
entire transmission by putting in second- 
hand or cheap-rate material. 


Bulletin No. 20 


J. C. Gorey & Co. 


354 West 50th Street, New York 
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Auto Needs 


of every description 
Write us and save money 


Bosch Magnetos, D U 4.$20.00 
Prest-O-Lite Tanks 6.00 
Rexo Motor Horns (new) 2.35 
Clero Hand Horns (new) 2.15 
6 in. Electric Headlights, 

pair (mew) ......... 
8 in. Electric Headlights 


pair (new) 


2.75 


A wonderful stock of new guaran- 
teed fresh stock tires and 
tubes sacrificed. 


ORDER NOW 


Standard Brands 
Used Tires and 
Tubes good for 
about 2000 miles 


Brand New Tires and 
Tubes at a saving of 
over 65%. 


service. 
New Used 

Tires Tubes Tires Tubes 
30 by 3 $7.75 $1.50 $4.00 $1.10 
30 by 3% = 9.75 2.25 475 1.25 
31 by 3%_~—SOéi10.25 2.50 4.00 1,50 
32 by 3% _~—Oi10.50 2.50 5.75 1.40 
34 by 3% ~=—s:12.50 2.45 6.00 1.50 
31 by 4 13.65 2.65 6.75 1.55 
32 by 4 14.35 2.80 7.00 1.55 
33 by 4 14.50 3.00 7:75 1.60 
34 by 4 14.90 3.15 8.25 1.65 
35 by 4 15.25 3.35 8.00 1.70 
36 by 4 15.50 3.45 8.00 1.75 
33 by 4% ‘15.00 3.00 7.50 2.00 
34 by 4% = 17.85 3.85 8.25 1.75 
35 by 4% 19.65 3.90 8.90 1.80 
36 by 4% =: 19.85 4.00 9.50 1.85 
37 by 4% 21.70 4.15 9.75 1.90 
35 by 5 19.50 4.25 10.00 1.90 
36 by 5 20.80 4.35 9.00 2.00 
37 by 5 22.00 4.50 10.50 2.10 


10% more for non-skid. 


SERVICE AND SATISFACTION 


GUARANTEED 
One dollar deposit or sufficient to 
defray express charges required 


with each order. 


SHIPMENTS MADE PROMPT- 
LY, SUBJECT TO YOUR INSPEC- 
TION. 


AutoNeedsCompany 


1602 So. Michigan Ave., 
CHICAGO, ILL. 


Goodyear Motz Cushion Solid Tire 
Service Station 
writing 


Automobile when 








| 


to 





You Can’t Beat Our Prices 


PARTS 
For All Cars 


can be obtained ‘from us and 
We Save, You From 


50% to 80% 


Money Cheerfully Refunded 


If we satisfy you tell others, if not, tell us. 


LOOK!!! 


at the following Bargains: 


MOTORS 
4 cyl. Continental block motor... $100.00 
4 cyl. Wisconsin motor......... . 100.00 
6 cyl. Wisconsin motor........ 125.00 
*- 2 #4} 45.00 
1912 Cole Unit Power Plant............. 75.00 
1914 Cole 6 cyl. Unit Power Plant . 125.00 
EM ease tinh ardu ane dare -Oieis 65.00 
E. M. F. motors.... 65.00 
ED, 2 kp win bd ek ee ves Habe nse oe 60.00 
oo er eee .. 100.00 
4 cyl. Excelsior motor............ 85.00 
OVER 500 MOTORS IN STOCK 
So Let Us Know Your Needs 
BOSCH MAGNETOS 
ER SF eee : 816.00 
ke 3 ere ee 17.50 
D 4 & 6 Single or Dual......... : 16.00 
DR 4 & DU 4 Variable Spark... : ; 20.00 
Eisemann H. T. Mags. wae 10.00 
mee Smee. Ths GEE Dy ok cccewcccnc 7.00 
New 6 cyl. Remy Distributors 5.50 
Dixie Mags. .... i -ace ai ae 12.00 
COILS 
Bosch Type A... hig Orie $5.48 
Eisemann ...... 4.00 
Splitdorf ....... ; 3.50 
B-Presto Tanks ... 5.00 


We ( ‘arry “in Stock 
{LL MAGNETO PARTS 
REAR AXLES 
, og ee S| sme 815 to 835 
SPEEDOMETER HEADS 
Sens a Tes 6 6k é-cwecceses 81.50 to 84.00 
We wreck from 10 to 15 cars every day and thus 
obtain 


* Hundreds of Slightly Used 
RIMS 


All Styles and Makes 
nn EH EE ANE SSR AE BR. ly RIE re 
ee Se I xe to tee ne ahneene bee ewk.oe 


Tires and Tubes 


Which Are Good for Thousands of Miles 


82.50 
1.50 


of Service. 
Are You Lucky enough to use the following sizes? 
Bin Fiekwn ae elacaele $5.00 
£3 Sees  l 
ae Cewcmnbetinn a ededa 6.00 
ee Svcs daaawawsns eae as 6.00 


Prices on other Sizes will interest You 
MAIL ORDERS SHIPPED SAME DAY 
Highest Price Paid for Wrecked Cars 


WARSHAWSKY & CO. 


Largest Car Wreckers in Chicago 


1925 S. State Street, Chicago, III. 
TWO PHONES—CAL. 1388; CAL. 6794 


Advertisers 








June 28, 1917 The Clearing House 279 
Car Owners Dealers Garage Men 


All kinds of parts for the following cars on hand ready to ship at a moment’s notice 


At 50% to 759% Off Regular List Price 


Buick Everett Jackson Mathewson Pope Hartford Stevens-Duryea 
Bergdoll E. M. F. Knox Moline Packard Speedwell 
Brush Elmore KisselKar Oakland Pope Toledo Stoddard-Dayton 
Cadillac Flanders Krit Oldsmobile Rambler Studebaker 
Carter Car Franklin Locomobile Overland Reo Thomas 
Chalmers Hudson Lozier Paimer Singer KR. €. Hf. Velie 

Corbin Haynes Maxwell Peerless Regal Winton 

Cutting Inter-State Mitchell Pierce Arrow Selden 


These parts are guaranteed and consist of axles, transmission gears, pistons, springs, cylinders, crank shafts, cam shafts, lamps, 
axle-housings, wheels, rims, etc. 


LOOK AT THESE BARGAINS! 


Prest-O-Lite Tanks, Style E, $4.50; Style B, $5.00 Carburetors, $5.00 Remey Magnetos, $4.50 
Bosch Magnetos, D4, $14.50; DU4, $22.50; DR4, $20.00; Bosch Coils, $10.00 Splitdorf Magnetos, $7.50 
DU6, $25.00; DR6, $22.00; ZR4, $25.00 Splitdorf Coils, $10.00 Timken Bearings, $1.25 


OPE-HARTFORD PARTS 


We have more Pope-Hartford parts than any other parts dealer and will sell them at an extra low figure. Get our prices on 
these parts. 


Satisfaction guaranteed or money refunded. 


Connecticut Auto Parts Co., 1070 Main St., Hartford, Conn. 
PARTS AND REPAIRS We Have Many Other Big Bargains Pope-Hartford Parts 


in Auto Parts—Note These: 
CAR BURETORS—Schebler model O 14”, $8.20; Parts for all models of Pope-Hartford 

















model L 1%”, $10.00; model R 1”, $10.00; Strom- ° 
f sen wpe K i”, $8.20; Bennett Ly, $3.95; Kings: Pleasure Cars, Trucks and Public 
ton anc olly, top intake, 14”, 50, for Fords, e *: ie 
To All Owners o 5.400 ; Service Cars—made from the original 
M ll B e Ik rat ao ae ag “ph — oe Rage d ™ d tt ith h 
- se 0 Oo ® 6.00, 4on siope speedste B 
axwe riscoe for Np complete with yp am: ok hoards and — — gs an pa ers, wi t e 
‘ shields, $7.00. Rear fenders for Ford commercia 
et ee hudice’ fat top, S00 rout fenders ‘for Dodge | OFiginal tools, fixtures, etc.—complete 
Flanders ‘‘Six’’ WINDSHicLDs—Many types ana sizes, ie stock always on hand, prompt and 
from $8.00 up; rain vision ventilating windshields ° f ° 
= for trucks, complete with rods, $13.00; rain vision satis actory service. 
Stoddard Dayton ventilating windehielés for Ford Ser sisce a ; 
will also fit models previous to 1914, 0.00. yrite 
Everitt for special circular. $ me The Hartford Motor Car Company 
Brush pos sne my Sect a eae aoe eee _— 410 Main Street Ha tf rd C n 
Courier-Car STEERING WHEELS—18-in. dia. steering z stints Mn sat 





wheels, aluminum spiders for Fords $3.50. 
DASHES—Well finished walnut dashes, 27 x 24%, 


e 
Coury Clermont fyi rne, ce me, ce| MOtOr Bargains 
“ ” us—speedaster bodies for ordas, wil 1 
Sampson 35” Motor Cars model chassis since 1910. Complete with gas tank, 


Columbia 


Alden-Sampson Trucks fenders, running boards, dust shields, $55.00. Many 
The Maxwell Company has transferred to | thers, price from $10.00 up. Motors at much less money than it would 
the Standard Motor Parts Company the en- | SPRINGS—Rear springs for Fords. while they last | cost to fix up your old one. 
tire Service Department on all of the models 


Used motors thoroughly overhauled, put in 


$3.50. 
above listed, and all orders for repair parts | WRITE for a copy of our Bargain Bulletin. perfect condition by the manufacturer as 





should be placed direct with the Standard follows: 
Motor Parts Company, New Castle, Indiana. PURITAN MACHINE co. 35 H.P., with carb. and base for mag...$95.00 
Better Service will be given these owners ALL Parts for All Cars 50 H.P., with carb. and base for mag... 95.00 
than ever before, and many reductions in | 40s Lufayette Blwd. Detroit. Mich. | 35_H.P., new, with carburetor and base 
repair parts prices have been effected. COP MAGMA 6. cccevcsece aletasaie dete acre . -120.00 
ADDRESS ALL ORDERS AND RADIATORS 


INQUIRIES DIRECT TO THE 


A U 1 0 MO BILE AR % H nd po ges i oe. square tube 
t ] oneycomb radiators. i > 

Standard Motor Parts Company antee will give more cooling ve =e Gaee- 

New Castle Indiana SAVE 50% AND MORE any radiator made. Prices on application. 


en week fans. bee eee ine, eee a — ee ae earburetors, horns, 
C f cP . bs . 2 tops, earin . 
MAKES OF CARS. WRITE US YOUR NEEDS. , we, steering sears, magnetos, 


KRIT OWNERS F M F 30 Krit. ne Kegals 1900 A 1914 | coils, and other parts and accessories. 
Overland, 38, 42, 83. Mitchell 1907 to 1012 MOTOR EQUIPMENT COMPANY 





—_— , : Packard 1906 to 1909 Flanders 20 Warren 30 

We furnish quick service on all engine, clutch trans- » ° ° rm » a 
mission, differential front and rear axle steering ae 4 a oy on pan J atcetent Manes 1438 Michigan Ave. Chicago, Illinois 
gear, wheels, steering knuckles and cones, fenders, : Peg eed whee . 2 





frames and body parts from original Krit Stock. Engines. Gears, Bearings, Axles, Crank Shafts, Cylin 








—e beewtoal ~ SAVE MONEY ON YOUR PARTS 
For all models from 1909-1915 inclusive. yo Ria gg von } mage gg most any make Parts for all makes of cars sold at one-quarter the 
of car. e ade eng: you. original price. Buyers of all makes of wrecked cars 
MOTOR CORPORATION AUTO PARTS CO. in any_condition. It will pay you to investigate. 
? ; 4120 Olive Street St. Louis, Mo Yorkville Auto Wrecking Co. 
{309 Race St. Philadelphia, Pa. No connection with any other Auto Parts Co. 502 BE. 84th St. N. Y. City 


Please mention The Automobile when writing to Advertisers 
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STOCK, TRANSMISSION 
AND DIFFERENTIAL 


GEARS 


for over 100 MAKES OF CARS 


Obsolete Orphan and Current models. General line 
of repair parts for old Maxwell cars, at old list price. 


NO SECOND-HAND PARTS OR JUNK 
OUR PARTS ABSOLUTELY NEW 


DEALERS AND REPAIRMEN, get our price 
list, and make a profit on your repair parts. 


AUTO GEAR & PARTS CO. 
295 Marietta St., Atlanta, Ga. 
844 8th Ave., N. Y. 1461 S. Michigan Ave., Chicago, Il. 





BOSCH MAGNETOS 
High Tension Model D 


4 Cyl. 6 Cyl. 
Independent type 15 Independent type $2) 


DUES GRO .ncvccses $20 Dual type ...... . $60 
BOSCH 2 spark dual, model ZR-4, $85; DR-4 $60 
Bosch Magneto Outfit for Ford.............. 40 
Splitdorf, Remy, Michigan low ten. mag...... 6 
LOW TENSION COILS, all makes........... 5 


Electric Starters & Generators, all kinds, $8 to 22 
ILLARD STARTING BATTERIES 


OS We SRO Ge cect $25 a Ce wncesase $15 
MOTORS 
WISCONSIN, 4 cyl., 3%” x 5”, L head...... $95 


OAKLAND, mod. 36, 4 “cyl. , Starter Generator 125 
OVERLAND 81, 30 hp. starter, generator, mag. 100 
BEAVER, 43%” x 5%”, 4 cyl., new....... - 120 


BUICK, model ‘10’’—20 h. pe ews - &5 
RUTENBER 6, 4%” x 54%”, unit trans. cen. 
ET ee eee Pee Eee TTT ET eT 150 


CARBURETORS (Brand New) 
STROMBERG, LB, 1”; M, 1”; H No. 3, 145° 
ZENITH, 1\”, $12 ; RAYFIEL DG 3, 14%”, $15; 
Used carburetors one-half above price. 
single cyl. tire pump, $5. 
cooled, $12. 

AXL ES, GEARS, CRANK SHAFTS, Pk oma ETC. 
To fit 150 makes. our prices. 
PROGRESS AUTO PARTS oO 
5113 Buclid Ave. 


Kellog 
Lipman 4 cyl. water 


Cleveland, O. 


AUTO PARTS 


FULL STOCK OF PARTS FOR 


MICHIGAN LOZIER 
MORA R.C.H. DRAGON 


We maintain a complete stock of parts 
for the above cars 





Philadelphia Machine Works 
67 Laurel Street Philadelphia, Pa. 


K-R-I-T 
OWNERS 


We have sole possession of all patterns, en- 
gineering records, etc., from which Krit cars 
were made. We alone can furnish prompt, 





accurate and dependable service on Krit 
repairs. Address all mail the same as always 
to the 


Krit Motor Car Co. 


DETROIT, MICHIGAN 


ALL TYPES OF BEARINGS 
The New Departure Service Stations 


THE GWILLIAM COMPANY 


Engineers—Specialists in Bearings 
Bearings for Orphan Cars 
New York, 2 Columbus Circle (58th St. at 
Broadway) 
Philadelphia, 1314 Arch St. 


ATTENTION—FORD OWNERS 


Valves ground and carbon cleaned $2.00. 
All work guaranteed. 
Ford Service Co. 
Herman Veditz, Manager 
Telephone, Spruce 1312. 2121 Vine St., Phila., Pa 








Please 


The Clearing House 


REPAIR PARTS 


FOR ALL AUTOS 


Save 30 to 7 5% 


Write—Send list parts wanted 
for special prices. 


AUTO WRECKING CO. 


13th and Oak Sts., Kansas City, Mo. 
We tear ’em up and sell the pieces. 


THESE PARTS ARE NEW 


Equipment for these cars only: 


FIRESTONE-COLUMBUS | 
AND COLUMBUS - ELECTRIC PARTS 


We are the only firm supplying parts for 
the above cars. Having purchased the 
original service departments from the 
New Columbus Buggy Co., who suc- 
ceeded the Columbus Buggy Co. All 
parts new and prompt service guaran- 
teed. 





Columbus Buggy Parts Co. 
COLUMBUS, OHIO 


AUCTION 


PURCHASED AT AUCTION 





60 6-cylinder motors, each............ $90.00 
100 Steering Gears, each...... Jvceuva 
50 6-cylinder Bosch magnetos........ 45.00 


300 Pressed Steel Frames... ee 


100 34x4 Wire Wheels.......... coae ae 
8000 Spot LAGRtS, GED. 0.0.050cccccvecces 1.00 
50 Sliding Gear Transmissions, each. 25.00 
SOP DE 6 TR, Wn «cies bce wcedicas ves 12.00 
300 34x 4 Inner Tubes, each....... ; 2.50 


SYMONDS AUTO PARTS CO. 
517-519 W. Jackson Blvd., Chicago, III. 








mention The 


GEARS 


FOR TRANSMISSIONS AND DIFFERENTIALS 


Write our Sales Department about your require- 
ments 


SERVICE GEAR & MACHINE CO. 


Reading Pennsylvania 


AMERICAN OWNERS 


Get your repairs and parts from exclusive 
owners of 


American Service Departments 
made from original American patterns and 
records which no one else can use; special 
prices. Prompt, expert service. 

No agents nor branches. 
AMERICAN MOTORS PARTS COMPANY 
Indianapolis, Ind. 


IMPERIAL 
OWNERS 


We have sole possession of all patterns, engineer- 
ing records, ete., from which Imperial cars were 
made. We alone can furnis prompt, accurate and 
dependable service on Imperial repairs. Address all 
correspondence and orders to the 


IMPERIAL AUTOMOBILE PARTS CO. 











DETROIT, MICHIGAN 
PEUGEOT TYPE Cylinder Head for Fords 
16 Overhead Valves Rocker Arms Push Rods. Spe- 
cial intake Manifold for 1% in. Carburetor. Com 
plete assembled, $75.00 f.0.b. Anderson, Ind. 


ROBERT M. ROOF, M. E. 









THE AUTOMOBILE 


THE AUTO SALVAGE CO., INC. 
The World’s Largest 
New and Used Auto Parts House 


Write us your needs. Satisfaction or 
money cheerfully refunded. 


Kansas City, Mo., 17th and Main Sts. 
St. Louis, Mo., 2823-25 Locust St. 
Cincinnati, O., 314 B. 3rd St. 


P ART For All Makes 


Big Bargains 
Buy Your PARTS from US 


and save money. Touring 
Chassis and Trucks from $100 to 92.000: 


Large Stock of All Parts. 


PACIFIC MOTOR CAR EXCHANGE CO., 
210 West 54th St., New York. 


REPAIR PARTS FOR 
FORD CARS 


Well made. 
Write for our list to-day. 
ACME MFG. CO. 
148 Chambers St. New York 
Works: Boonton, N. J. 


STODDARD DAYTON PARTS 


and 
GEARS FOR ALL MAKES OF CARS 
SEND IN YOUR OLD ONES 
THE DAYTON AUTO PARTS CO. 
Successors to DAYTON AUTO REPAIR CO 
355 West 52nd Street 1623 McGee St. 
New York City Kansas City, Mo. 

















Automobile when writing to 


MARION OWNERS 


Get your repairs and parts from exclusive owners ef 


Marion Service Department 


made from original Marion patterns and records 
which no one else can use; special prices. Prompt, 
expert service. No agents nor branches. 
MARION MOTOR SERVICE COMPANY 
Indianapolis, Ind. 


MICHIGAN 
OWNERS 


We have sole possession of all patterns, engineer- 
ing records, etc., from which Michigan cars were 
made. We alone can furnish prompt, accurate and 
dependable service on Michigan repairs. Address all 
correspondence and orders to 


MICHIGAN MOTOR CAR PARTS CO. 


DETROIT, MICHIGAN 


DON’T BUY PARTS 
Until You Get Our Prices 


We can save you money on 
All auto parts, used tires, etc. 
Satisfaction Guaranteed 
We buy wrecked cars 
LEVIN & SONS 
2009-15 S. State St., Chicago, Ill. 
Long Distance Phone—Calumet 513. 


BANKRUPT SALE 


250 New auto frames, 











= 1’ x 


18 New Front and ler azies. 
18 New Steering Gears, 
100 New Wheels and lot of Auto Parts. 
Must move. Make offer, 
Also Racing Car, 100 miles per hour. 
GILBERT E. LOPER, Trustee 


Port Jefferson, N. Y. 


WE HAVE THEM 


Presto tanks, E... $5.00 





oe SS a ee ea gee eee 6.00 
Best hand starter for Word... ..csesccceccesse 7.00 
a. SR eS ee eee 24.50 
Connecticut Ignitions, complete with switch.. 9.00 
50 Roller Bearings, all sizes, for........... 10.00 
Bosch NU4 Magne <a aaa St pleat ali te 19.50 


NICHOALDS COMPANY 
422 Grand River Ave. Detroit, Mich. 


FOR SALE 


High ae 4-cylinder Motor for light cars 
(new), 5.00. 


Light $~ motor 3%” bore (new), 
$135.00 


Light 6-cylinder Motor, 3%” bore (new), 

with Starting and Lighting System, $175.00. 

Address Secretary, 214 E. Congress Street, 
Detroit, Michigan. 


Advertisers 
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June 28, 1917 


ENGER OWNERS 


We are exclusive owners of all patterns, 
engineering records, ete., from which Enger 
cars were made. We alone can furnish 
prompt, accurate and dependable service on 
Enger repairs. 


ENGER MOTOR CAR CO. 


Indianapolis, Ind. 





AUTO AND TRUCK WHEELS 
Rebuilt and Repaired. Quick Service. 
All Makes of Rims. 

Wire Wheels Repaired. 


Chicago Wheel & Rim Co. 
1552 Indiana Ave., Chicago, Ill. 





RIMS—ALL NEW AND OLD TYPES 
and parts for all makes of rims. Get my prices on 
spare rims, locking rims, side’ rings. for any make 
of car. Quick service. Free rim information. 

ASTNER RIM CO. 


K 
2125 Michigan Ave. Chicago, Ill. 





— AND ADAMS TRUCKS, MARION, 
ARTS AMERICAN UNDERSLUNG, 
FOR ALL RIDER-LEWIS, NYBERG, 
MODELS WAVERLY ELECTRIC 
Vv. A. LONGAKER COMPANY 
Catalogs Free Indianapolis, Ind. 


MARION ron" icon 
FOR ALL MODELS 
Marion-Stutz Motor Car Co. 

2490 Michigan Avenue Chicago, Ill. 








Any make. rh used. 
NE Save 50 to 75%. Bosch 
—_ sie magnetos 


Herbert punk 
222 Columbus Ave., Boston, Mass. 
Service Prompt 
Our stock is one of the largest in the country. We 
ean fill your needs now. Select stock of used cars 


always on hand. Ablisky Auto Sales Co., 
2754 E. 55th St., Cleveland, Ohio. 





_ The Clearing House 





TIRES 








AUTO TIRES 


GUARANTEED 4000 MILES 


If our tires fail to run 4000 miles we 
will replace it with another tire for one- 
half regular price. 


Non- Non- 
Size Plain Skid Size Plain Skid 
30x3 .. $6.50 $7.50 34x4 ..$12.95 $13.95 


30x34%.. 7.95 8.05 35x4 .. 13.45 14.95 
32x3%.. 8.05 9.90 36x4 .. 13.05 15.50 
34x3%.. 9.60 10.45 34x4%.. 16.95 18.95 
36x3%.. 10.45 11.85 35x4%.. 17.45 19.45 
30X4 .. 11.20 12.10 36x4%.. 17.95 19.95 
31x4 .. 11.45 12.60 37x44... 18.45 20.45 
32x4 .. II.05 12.95 35x5 .. 19.45 21.05 
33X4 .. 12.45 13.50 37x5 .. 20.45 23.25 


Good proposition for live dealers. 
Mail orders promptly filled. We 
ship C. O. D. 


STAR TIRE CO. 


614 North Broad St., Philadelphia, Pa. 





WONDER MOTOR 


or autos, trucks and tractors, 22.5 H.P. 
four cylinders. FORD parts may be used 
for repairs. An engine for hard service. Write 
for Bulletin. 

Elbridge Engine Co., Rochester, N. Y. 


Matheson 
| a a r t FRANK F. MATHESON 


Wilkes-Barre, Pa. 
AUTO ENGINES & MAGNETOS 
Hupp 20, $45; Everett 30, $45; Flanders 20, $45; 
Mitchell, $50; Buick Model 17-24-34, $75 each; 
Model 30 with wenemsineee. a Bosch Magnetos 
type D, $15; D. R., $18 U., $20. 
JOHNSTON 








West End Pittsburgh, Pa. 





STORAGE BATTERIES 
For any make of car. Repairs by experts to any 
type of battery, generator or starter. 
Storage Battery Service Co. 
2 W. Preston St., Baltimore, Md. 





AUTOMOBILE TOPS AND SLIP COVERS 
BODY UPHOLSTERY WORK 


All work guaranteed. Prices reasonable. 
M. WEINFIELD 
Carlis'‘e & Oxford Sts., Philadelphia, Pa. 





Auto Tops Recovered and Slip Covers 
These tops and covers made up just as good as new 
and shipped within 6 to 12 hours after receipt of 
order. Workmanship absolutely guaranteed. Get 
our prices a] — your top and upholste ry work. 
SYRACUSE AUTO T 
410-12 N. Clinton St., Syracuse, N. Y. 


SAMUEL L. WINTERNITZ & CO. 
AUCTIONEERS 


Largest Liquidators of Motor Plants 
RECTOR BUILDING CHICAGO, ILL. 








PARTS 50 TO 75% OFF LIST 


Chalmers, Winton, Stoddard-Dayton, Maxwell, Peer- 
less, Cadillac, Packard and all other standard makes 
in stock. Special—Mean Magnetos, $10 


each, while they last. All other types of 
magnetos on hand. BOULEVARD MOTOR 
co., Cambridge, Mass. 


4000 MILES 


GUARANTEED ON 
Hercules Tires 


Read Our Liberal Guarantee as Follows: 


If a tire fails to run 4,000 miles we will 
replace it with another tire for one-half 
regular price. 


Plain Non Skid Tubes 


MRR kes nat ke $680 $7.20 $1.82 
SUE ahs cause atomic 7.20 7.60 1.93 
MRE ois. a voncieieress 9.30 9.75 2.16 
CR ere 10.70 11.20 2.27 
| 11.95 12.55 2.42 
CBRN, a rslarsialateisieine 14.35 15.10 2.97 
SRS oe ecaeare whe 14.60 15.35 3.07 
BEM. ucts wale siales 15.25 16,00 3.14 
NE asicnciewieulcie’s 15.55 16.25 3.23 
REM antnneteatene 16.35 16.95 3.33 
Nes Ss Gaetan 16.35 17.25 3.37 
ES RR ce 20.80 21.85 4.05 
ac: 5csataiote es 21.60 22.70 4.15 
re 21.90 22.95 4.17 
Cen eer 22.70 23.80 4.27 
GO occ xewsieok 24.95 260.15 4.97 
MONET 2 Atsdisrociantemvets 25.85 27.15 5.07 


Specify When Ordering Whether Clincher, 
Q. D. Clincher or Straight Side 


ALL GOODS SHIPPED C. O. D.— 
PROMPT SHIPMENTS 
Live Dealers — Get Our Money- 
Making Proposition Today 


HERCULES TIRE CO. 


1789 Broadway New York, N. Y. 





P.eL-eA-.T.J]-N -U-M 
MAGNETO we ae eet prices because we 
POINTS 


Checel Jewelry Co., 
207 Clearance Bldg. Cleveland, Ohio T 


macs 





counted TIRES, ONE-FOURTH PRICE | 


run 5,000 —_— as more 
30x3....$5.00 832x314. .$6 5 R4x4. + 88.28 
80x3%.. 6.00 88x4.... 8.00 oe 9.50 
All sizes; send $1 de osit, bal. D. * Reliner 
free. Chicago D. Co., i293 37 Wabash 
Ave., Chicago. 


Please mention The Automobile when writing to Advertisers 
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OUR GUARANTEE 


If a Tire Fails to Run 


5000 MILES 


we will replace it with another tire 
for one-half the price marked below: 


Size Non-Skid Tubes Size Non- —_ Tubes 
ee $ = $2. rt Beso 00% $19.5 $4.05 


° 20:30 
30x3%....10.50 2.66 34x4%%.... 22.00 
31x3%....11.50 2.70 35x4%.... 23.50 


4.95 

5.05 

oo 012, TE le 5.15 
34x3%....14.80 2.92 37x4%.... 25.50 5.25 
2 6.05 

6.10 

6.25 


Special Proposition to Live Dealers 
2% Discount allowed for cash in full with order. 
Otherwise 10% Deposit Raves with Order. 
Balance C. D. 

AUTO TIRE & hd Oe co. 

3546 S. Michigan Ave. 1777 Broadway 
CHICAGO, ILL. NEW YORK, N. Y. 


USED TIRES 


All Standard Makes 


We are handling only standard make tires that 
have been avy ¥ for 3500 to 5000 miles. Some 
of them do not need to be repaired, others do, which 
we renovate thoroughly and strengthen every weak 
spot. Satisfaction a 





SS Sees: 3. Se See 
tk, ae 4.00 Sa 
ee) Se 4.50 34 x4 

Se, OSES 5.00 2. oa 
2S eae 5.00 Ll, 
co) 5.00 = See 
eS Seer 6.00 2 eee 
2 See .50 ee 





$8 00 
10% Extra for Non-Skid. 
Goods shipped C. O. D. on receipt of 25% of the 
order. 5% off when cash accompanies order. 
N. Y. TIRE & SUPPLY CO. 
220 Columbus Ave., Boston, Mass. 





Active Agencies 
For Popular Tires 
Wanted in every locality 
Jobbers Prices 


Write for Particulars 


POPULAR TIRE & RUBBER CO. 
988 Eighth Ave. New York 





Save Money 


LET US TIRE YOU AND 
You will not tire buying Tires 
GUARANTEED STANDARD MAKES 
at Wholesale Prices 
Write today for prices 


WHOLESALE TIRE EXCHANGE 
2206 Michigan Avenue Chicago, Ill. 


TUBES 


Special Proposition to 


GOOD LIVE DEALERS 
SERVICE TUBE COMPANY 


1775 Broadway, New York City 








2126 S. Michigan Avenue, Chicago 


| INNER TUBES, ANY SIZE 
$1.75 EACH 


Inter-State Rubber Co. 
' 259 N 15th St. Philadelphia 
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HERCULES TIRES 


Special Proposition to 


GOOD LIVE DEALERS 
HERCULES TIRE COMPANY 


2128 S. Michigan Ave. Chicago 





AUTO ADVICE FREE 
How to Cut Your Tire Bills in Half 
Price List of Penn Double Tread Tires 
ALWAYS KEPT IN STOCK 


Plain Non- Plain Non- 
Size Tread Skid Size Tread Skid 
30x3..... $5.00 $6.00 32x4%. at 50 $11.50 
30x3%... 6.50 7.00 33x4 Y% 11.00 12.00 
81x3%... 7.00 7.50 84x4%... 12.00 13.00 
32x3%... 7.50 8.00 35x44... 12.00 13.00 
$4x3%... 8.50 9.50 36x4%... 13.00 14.00 
9.00 10.00 37x4 13.00 14.00 
_ ae 9.00 10.00 BEES < ccc 14.00 15.00 
34x4. 9.50 10.50 > 14.00 15.00 
ER 10.00 ye ae ces 15.00 16.00 
36x4 10.00 11.00 STB .2 00 16.00 


Send for full information . 

PENN DOUBLE TREAD TIRE CO. 

8 South Washington St., Wilkes-Barre, Pa. 
Telephone 2876 W, Wilkes-Barre. 


TIRES 


New Fresh Stock 





CD FE SOE se redvecceciveccsouat $11. 50 
eS rer 12.75 
35x 4% Plain Clincher...........0--ee: 17.25 


Prices of Other Sizes on 
TIRE REPAIR & SUPPLY CO., 
1429 Michigan Ave., Chicago, Ill. 


Request 





STANDARD GUARANTEED TUBES 


3Ox3......+--$1.90 34x4.......-83.90 
BOx3S%..-.--- 2.60 36x4%...... 450 
BSx4.....++- 3.20 37x5...+++++ 6.00 


Write us for Prices on Tires 


ACORN TIRE & REPAIR CO. 
1547 S. Michigan Ave., Chicago, Ill. 


FORD SIZE TIRES 


New 30 x 3 1-2 Non-Skid (Unguaranteed) 


$7.50 


JANDORF AUTOMOBILE CO. 
1763 Broadway New York 


REBUILDING AND REPAIRING 
Scored Cylinders 


REPAIRED 


With a SILVER NICKEL ALLOY 


Fused Electrically by Patented Process. 
No Warping No Grinding 
or Enlarging of Bore 


L. LAWRENCE & CO. 


(Established 1862) 


SERVICE BRANCHES 
York, N. Y......546 West 45th St. 
eee MBs ccccecas {292 Halsey St. 
Detroit, Mich........1246 E. Jefferson 
Chicago, Ill.......1522 Michigan Ave. 


ALUMINITE PISTONS 


Aluminite Pistons will put six-cylinder smoothness 
into a four-cylinder motor, give more power and 
quicker getaway. In asking peteet ante make, 
model and year. EXPERT MOTO UILDING— 
Piston Rings, Cylinder pe Be also 
Piston Pins, Aluminite Connecting 
Reds and Racing Motors. 


GREEN ENGINEERING CO., Dayton, O. 




















The Clearing House 


CYLINDERS 
REGROUND 


OVER 500 barre: 


PATTERNS 
Always in Stock 


Our Expert Mechanics and our Highest 
Grade Equipment are your guarantee for 
highest class workmanship. 


Our Special Light Alloy Pistons 
Will Give You More Power—More Speed 


Auto Engine Works 
ST. PAUL, MINN. 





Cylinder Grinding 


Pistons and Rings 
LARGEST BECAUSE BEST 


Send for Price List 


Houpert Machine Company 
351 West 52nd Street 
New York, N. Y. 


CYLINDERS REGROUND 


including new pistons and rings for $5 to $10 
per cylinder. We also can furnish Aluminum 
Alloy or Light semi-steel pistons at slight 
advance above cast iron. 

Special Ford regrinding $10 per set. 


Manufacturers of Pistons and Rings 
CROWN MACHINE SHOP 


Crown Point Indiana 












THE AUTOMOBILE 


MONOGRAMS and PATRIOTIC EMBLEMS 
Put_on Auto in 10 minutes, $1.35 profit on 
$1.50 order. Agents coining money. Write 


quick for samples. 
AUTO ACCESSORIES CO, 
Dayton, Ohio. 


NO REGARD FOR DISTANCE. If you are 
east of Rocky Mountains we allow freight on barrel 
of genuine Packard Auto Oil at 29¢. No 
charge for barrel, which sold will reduce your oil to 
about 27c. Send us your order for a barrel and save 
money; less Paty. 39c a gallon. Albert E,. 
Hale Co., 3 P. O. Sq., Springfield, Mass. 


Dept. C. 








MAGNETO—SERVICE STATIONS 


MAGNETO SPECIALISTS 
Save magneto troubles by consulting us. Expert 
overhauling at $3. Standard parts always in stock. 


READING IGNITION CO. 
131 Madison Ave., Reading, Pa. 














Storage Batteries repaired. 
Lighting systems overhauled. 
All work guaranteed. Distributors Philade!- 
phia ‘‘Diamond Grid’’ Batteries and Peco spark plugs. 
Agents wanted. General Battery Serv- 


Starting and 
Magnetos repaired. 





ice Co., 117 Beatty St., Pittsburgh, Pa.’ See Joe 
the battery man. 
STARTING, LIGHTING, MAGNETO, 


; BATTERY 
Repairs of all makes. Guaranteed. Prompt return 
shipment. Oldest in the business in city. Write 
your needs. ». F. BARTLEY 
Saum and Beatty Sts., Pittsburgh, Pa. 





MAGNETO EXPERT 
Send your magnetos, coils, starters, generators or 
any electrical part of your car to me for repairing. 
Magnetos also remagnetized. Satisfaction guaranteed. 
PETER HETTRICH 
964 Ellicott St., Buffalo, N. Y. 


BOSCH MAGNETOS AND OTHER MAKES 





All high tension, brand new. fully guaranteed 200 in 
lot, all types. Special Sale Prices. 
Double spark, $65 to $120; Single spark, $28 to $75 


MEINERT MAGNE TO SPECIALTY Co. 
1216 Prospect Ave. Cleveland, 0. 





MAGNETO REPAIR WORK 
All makes ae by expert of long experience. 
Prompt service. Call on me for reliable work. 
A. H. COMPTON 
4807 North Broad St., Philadelphia, Pa 
Phone Wyoming 670 





Magneto, Generator 
Call on our expert for 
workmanship. Absolute 
Reasonable prices. 
LEBANON siaias ay BATTERY & MAGNETO CO. 
P. DUNNE, Mgr. 
1017-19 PR Wann St., Lebanon, 


& Starter Repairs 
quick service and best 
satisfaction guaranteed. 


Penna. 





SUPPLIES AND ACCESSORIES 








PATENTS and PATENT ATTYS 














WORLD’S LARGEST SUPPLY HOUSE 


Our stock of supplies and accessories is the 
largest in the world. We can supply you with every- 
thing you need at prices that are away below what 
you are paying. 

Stromberg and Schebler carburetors, 
Springs, transmissions, axles, motors, 
bodies, radiators, steering gears, mag- 
netos, coils, horns, etc. 

Money cheerfully refunded on anything that is un- 
satisfactory. 

Our PRICE WRECKER catalogue contains 8,000 
big MES GET A COPY 

ES SQUARE AUTOMOBILE CO. 
co Automobile Supply House in the World. 
56th Street and Broadway 1210 Michigan Ave. 

New York Chicago, Il. 


HYDRO-CARBON PREVENTIVE 


Decreases Fuel Consumption 
Insures Increased Horse Power 
Kills Carbon Knocking 


Price $5.00 


HYDRO-CARBON PREVENTIVE CO. 
3029 Third Ave., New York, N. Y. 


Agents wanted 








AGENTS, GARAGE OWNERS 


Get our plan for monogramming autos. Big profit. 
Clean business. Universal demand. 


Western Motorists Accessories Co. 
Cheyenne Wyoming 


MONOGRAMS AND INITIALS 


Decalcomania Transfer Initials and mono 





grams. You apply them on automobiles while they 
wait; making $1.88 profit on $1.50 job; free 
rticulars. Auto 


Monogram Supply Co., 
ept. 3, Niagara Bldg., Newark, NM. J. 


Please mention The Automobile when writing to 





R. MORGAN ELLIOTT & CO. 
PATENT ATTORNEYS 


Mechanical, Electrical and Chemical 


Experts 


746-754 Woodward Building, 
Washington, D. C. 


Cc. L. PARKER, Patent Attorney 


Formerly member Examining Corps, U. 8. 
Office, McGill Building, Washington, D. C. 


Pamphlet of instruction sent upon request. 





Patent 














Patents Procured by a Former Examining Of- 
ficial Automobile Division U. 8S. Patent 
Office. NORMAN T. WHITAKER 
Attorney at Law and Mechanical Engineer 
14 Legal Bldg. Washington, D. C. 
Inquiries Invited 
SOMETHING. IT MAY BRING 
INV NT a Our free book tells 
hat to Invent and How to 
OBTAIN through our CREDIT SYSTEM. 
Send Sketch. Free Opinion as to Patentability. 
TALBERT & PARKER, Pat. Lawyers 
4692 Talbert Bidg., Washington, D. C. 
INVENTORS! If you want quick and efficient 
as (patents granted in 
ess an month 
A. Hamburger, Reg. Pat. Att’y, 110 w Pr The 
New York City. Washington Office, Victor Bldg 
Consulting Attorney for Manufacturers. 
PROTECTIVE PATENTS PROCURED 
PROMPTLY 
Our books telling how to obtain and realize there- 
from sent on reque a. Trademarks registered. 
OBB & ROBB 
802-306 Southern Bldg. Washington, D. C 


Advertisers 
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SCHOOLS 


Learn the Mail Order Business 











A complete course in the mail order business, con- 
sists of 20 lesson correspondence course compiled in 
book form. Explains the method and plans of oper- 


ation of 48 highly successful, different kinds of mail 


order concerns. Explains letter writing, successful 
selling plans, advertising, postal laws, etc. Price 
formerly $10.00. Now sent postpaid upon receipt 
of $1.00. 

SWEENEY PUBLISHING COMPANY 


Omaha, Neb. 


1508S Military Ave. 
AUTO 


ATKINSON scroot 


The most thoroughly equipped Automobile School in 
New York—unlimited course $55. Graduates placed 
in positions. Day and Evening sessions. Write for 


booklet W. 
235 West 50th Street 
New York City 





Near Broadway 





FREE BOOKLET 
‘“‘How to Succeed in the Automobile Business,’ on 
application—$40,000 equipment—eight instructors— 
actual work repairing and driving—Day and even- 
ing classes. Greer College of otoring, 
1456 Wabash Ave., Chicago. 


STORAGE AND SHIPPING 


Automobiles Boxed for Export 
HENRY C. GRIFFIN & CO., INC., 
143-145 Varick St. 
4257 | spring New York City 














hone } 





P. BRADY & SON CO. 

Trucking and Storage. Automobiles and Bodies 
Stored. Automobiles boxed for Export. 
552-558 West 5Sth Street New York 
Telephone 3340 Columbus 





JAMES RILEY & SONS 
Est. 1870 
of Automobiles and Bodies exclusively. 
40,000 square feet. 
{35th St., Bronx, New York, N. Y. 
Tel. 3894 '3612 Melrose. 


RADIATOR and LAMP REPAIR’G 


RADIATOR REPAIRS—Lowest prices; prompt 
attention to all orders. Hoods, fenders, tanks and 
windshields made and repaired Most efficient shop 
in Greater New York. Work called for and delivered. 
The United Auto Radiator & mp 
Shop, Ine., 858-862 Bedford Ave., Brooklyn, N. Y. 
Phone 958 Williamsburg. 


Storage 


282-290 East 

















RADIATORS AND FENDERS 


Also HOODS and TANKS Made and 
Repaired 


DAVIS & SCHEGG CO., 7 & 9 Bigelow Ave. 
2126 B’way, New York, Woodhaven, L. I. 


MOTORISTS’ BOOKS | 
YOU CAN’T GET LOST 


N. ¥. 











with LOCKE’S GOOD ROAD MAPS of Local and 
Transcontinental Auto Routes. 

Price, $1.25: postpaid 
Arizona Good Roads Ass’n Road Maps, 200 pages. 


illustrated. 
Price, $1.00 postpaid 


FRANK E. SARBUTT CO., Publishers 
G52 So. Olive St. Los Angeles, Cal. 


REIN’S 
AUTOMOBILE RECORD 


Endorsed by Automobile Clubs 
Sold by stationers and auto clubs, 
Ask for descriptive circular. 
9% 1201 CHESTNUT ST. 
Rein’s Systems, pepr. a, PHILA., PA. 


Removed to Riverside, N. J. 


cloth bound, 

















The Clearing House 


THE BEST 


Automobile Books 


How to Run An Automobile 
By VICTOR W. PAGE, M. E. 


This treatise gives concise instructions for start- 
ing and running all makes of gasoline automobiles, 
how to care for them, and gives distinctive features 
of control. Describes every step for shifting gears, 
controlling engine, etc. Thoroughly illustrated. 

Price, $1.00 


ge AND ANSWERS RELATING 
TO MODERN AUTOMOBILE CONSTRUC- 
TION, DRIVING AND REPAIR, By Victor 
W. Pagé. A practical self-instructor for students, 
mechanics and motorists, consisting of thirty-seven 
lessons in the form of questions and answers writ- 
ten with special reference to the requirmeents of 
the non-technical reader desiring easily understood 
explanatory matter relating to all branches of auto- 
mobiling. A popular work at a popular price. 650 
pages, 392 illustrations, 3 folding plates. 1917 
Edition. Price, $1.50 


STARTING, AND IGNITION 
SYSTEMS. By Victor W. Pagé. A practical 
treatise on modern starting and ignition system 
practice. Includes a complete exposition of storage 
battery construction, care and repair. Explains all 
types of starting motors—generators—magnetos and 
all ignition or lighting system units. Nothing has 
been omitted, no details have been slighted 500 
pages, 297 specially made engravings, 1917 Edition. 

Price, $1.50 


MODERN GASOLINE AUTOMOBILE, ITS 
DESIGN, CONSTRUCTION AND REPAIR. 
By Victor W. Pagé. The most complete, practical 
and up-to-date treatise on gasoline automobiles, ex- 
plaining fully all principles pertaining to gasoline 
automobiles and their component parts. It contains 
the latest and most reliable information on all 
phases of automobile construction, operation, main- 


LIGHTING 


tenance and repair. 850 pages, 600 illustrations, 12 
folding plates. Price, $2.50 
THE MODEL T FORD CAR, ITS CON- 


STRUCTION, 
By Victor W. 


OPERATION AND REPAIR. 
Pagé. This is a complete instruction 
book. All parts of the Ford Model T Car are de- 
scribed and illustrated; the construction is fully 
described and operating principles made clear to 
everyone. Every Ford owner needs this practical 
book. 1917 Edition. 75 illustrations. 300 pages. 
2 large folding plates. Price, $1.00 


AUTOMOBILE REPAIRING MADE 
EASY. By Victor W. Pagé. A thoroughly prac- 
tical book containing complete directions for making 
repairs to all parts of the motor car mechanism. 
Written in a thorough but non-technical manner. 
This book contains special instructions on tire re- 
pairing and rebuilding. Latest timing practice. 
Eight and twelvye-cylinder motors, etc., etc., You 
will never ‘‘get stuck’’ on a job if you own this 
book. 1,000 specially made engravings on 500 
plates. 1,056 pages. 11 folding plates 1917 Edi- 
tion. Price, $3.00 


THE AUTOMOBILIST’S POCKET COM- 
PANION AND EXPENSE RECORD. By 
Victor W. Pagé. This book is not only valuable as 


a convenient cost record but contains much informa- 
tion of value to motorists. Includes a condensed 
digest of auto laws of all States a lubrication 
schedule, hints for care of storage battery and care 
of tires, location of road troubles. anti-freezing 
solutions, horsepower table. driving hints and many 
useful tables and recipes of interest to all motorists. 
Not a technical book in any sense of the word, just 
a collection of practical facts in simple language for 
the everyday motorist. Price, $1.00 


AUTOMOBILE WELDING WITH THE 
OXY-ACETYLENE FLAME. By M. Keith 
Dunham. Explains in a simple manner apparatus to 
be used, its care, and how to construct necessary 
shop equipment. Proceeds then to the actual weld- 
ing of all automobile parts, in a manner understand- 
able by everyone. 167 pages, fully illustrated. 

Price, $1.00 


MOT ORCS CES, SIDE CARS AND 
CYCLECA THEIR CONSTRUCTION, 
M MANAGEMENT AND REPAIR, By Victor 
W. Pagé. Describes fully all leading types of ma- 
chines, their design, construction, maintenance. 
operation and repair. 550 pages 350 specially 
made illustrations, 5 folding plates. Price, $1.50 


LOCATION OF GASOLINE ENGINE 
TROUBLES MADE EASY. This chart shows 
elearly all parts of a typical four-cylinder gasoline 
engine of the four-cycle type. It simplifies location 
of all engine troubles. No details omitted. Size 
25x88 inches. Securely mailed on receipt of 

Price, 25 cents 


Any of these books sent 


price. Free—new 1917 
Rooks sent free on request. 


The Norman A. Henley Pub. Co. 


2-4-6 W. 45th St. New York 


prepaid on receipt of 
eatalogue of Practical 


Please mention The Automobile when writing to Adverti 
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| HELP & SITUATIONS WANTED 


Large Automobile Corporation 
needs a man for Parts Department. 
Must have experience on Parts Orders 
and keeping records. Address Box 
G116, c/o THE AUTOMOBILE. 


WANTED 


A young man in Sales Department of large 
Automobile Accessory Manufacturing Com- 
pany. Preference given to one with some 
technical education and commercial experi- 
ence. In answering, give experience, refer- 
ences, and initial salary desired. Box F 823, 
care of The Automobile. 


WANTED MUSICIANS 


for SERVICE MOTOR TRUCK COMPANY 
BAND. None but first class men need apply. Will 
furnish employment for reliable men. Address your 
reply 
Band, c/o Service Motor Truck Co., 
Wabash, Ind. 


| GARS FOR SALE—WANTED 


$485 NEW CARS FOR $300 
Brand New Dilef Roadsters 
NOT AN ORPHAN CAR 


Limited number of these exceptional light 
cars will be sold at above price for pur- 
pose of advertising. 

Speed up to 40 miles per hour. Gas 
consumption 30 miles per gallon. Fully 
guaranteed for one year. Act quickly if 
you would secure one of these exceptional 
bargains. 


Reading Chassis & Motor Co. 
721 North 8th St. Reading, Pa. 


A Snap for Quick Sale 


Stutz Touring car, 1914 Model, 50 H.P., in first- 
class condition. New tires, paint without a scratch, 
$890.00. 
A. F. WOLKE, Louisville, Ky. 


CARBURETERS 


ALL SEASON’S RECORDS 
made with 


SCHEBLER EQUIPMENT 


Why not get a Schebler Model R Carbureter for 
your car? Our exchange proposition makes it easy. 


J. C. NICHOLS 


Direct Factory Distributor 
1673 Broadway New York 


WELDING 


ALUMINOID—$2 POUND 
A special alloy for repairing broken ALUMINUM 
PARTS. Applied with Gas or Gasoline Blow Torch. 
Stronger than original casting. 
No ~~ _— Warping — m4 Cracking 


Sample penntte und—$1 
SUNDERLAND MACHINERY CO. Omaha, Neb 


Atlas Welding and Cutting Equipment 
Guaranteed to be the best, and more efficient 
than any other made or money refunded. We weld 
and machine ready to replace broken Crankshafts. 
Crankeases, Flywheels, Stripped or Broken Gears, 
and all other Auto or Machinery Parts. Atlas 
Welding Works, — Eliz. Ave., Rahway, N. J. 
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CASTINGS 


AND 


STAMPINGS 


(IN ALL: METALS) 


Machined, Polished, Assem- 
bled and Finished, in Japan, 
Electro-Plate and Other 
Finishes. 


Tuttle & Bailey Mfg. Co. 


Vanderbilt Ave. and 45th St. 
New York 


MACHINE WORK 


Tools, Dies and Jigs 
Experimental Work 


Light special machines built. Metal Stamp- 
ings. Lathe and Screw Machine Work. 
Milling and Shaper Work. 


EDWARD S. CRADDOCK, Inc. 
E. 144th St. and Canal PI. New York City 








SCREW _ yon PRODUCTS 
pecialize on 


AUTOMOBI = PARTS 


uch 
Spark Plug Shells and Bushings—Cas- 
tellated Nats—Spring Shackle Bolts — 
S. A. E. Cap Screws 
We shall be glad to quote on your requirements for 
any parts that can be turned from bar steel 4%” to 
2%” diameter. 
Crittenden Manufacturer Company 
Boston, Mass. 


SERVICE PARTS 


GEARS—SHAFTS 


We manufacture and distribute the following parts: 


Transmission Gears, Countershafts, 
Slide Shafts, Differential Gears, Axle 
shafts, Piston Pins, etc. 


SERVICE GEAR & MACHINE CO. 
Reading, Pa. 


BRASS and BRONZE 
CASTINGS 


also 
Machining, Polishing, Plating and Pattern Worh 


John Thomson Press Co. 











253 Broadway Dept. J New York 
FACTORY: Long Island City 
ATTERNS 


Wood, Metal and Aluminum Match Plates 


W. J. NOBACH PATTERN WORKS 
411-413 S. Clinton St. Chicago, Ill. 





Please mention The Automobile 


Better Work 


Means More 
Business 


If you can give your cus- 
tomers better work you 
have a better right to their 
business than have your 
competitors who produce 
ordinary work. Ordinary 
work brings ordinary 
orders. You want the big 
orders and we can help you 
to secure them by supply- 
ing you with jigs, dies, 
fixtures, gauges and spe- 
cial machinery of the high- 
est efficiency. Write us to- 
day, it will pay you. 


Carroll Engineering 


Company 


DAYTON OHIO 





Complete Machines or Parts Manufactured 


Special machinery made. J. & L. Screw 
Machine and milling machine work. Medium 
and heavy planing, boring, turning, etc. 


SHEPHERD ENGINEERING COMPANY 
WILLIAMSPORT, PA. 


WANTED 
Contract Work 


We are equipped to design and manufacture Automo- 





= — All work guaranteed. Inquiries 
WAYNE ENGINEERING CO. 


HONESDALE, PA. 





MACHINE PARTS 
Send us your Blue Prints 
For low quotations and quick deliveries. We 
apeciate. Ry oon ental wy of every description. 
ILLARD & HENRY CO 
Ooo. 1065 West Market St., York, Pa. 





when 


: Advertising Rates on Re 
pen nh es 


SE SEAN SRA OTA ROARS ERS 








CASTINGS 
In ACIERAL 


Aluminum’ Bronzes, Manganese’  Bronzes, 
Phosphor Bronzes, all brasses and aluminum 
alloys of all kinds. 

Quick Deliveries 


ACIERAL CO. OF AMERICA 
20 Orange Street Newark, N. J. 








writing to 


Screw Machine Work 


METAL STAMPINCS 
PROMPT DELIVERY 


MURCOTT-DUDEN CoO., Inc. 
253 Broadway New York City 


CONTRACT WORK WANTED 
Castings (all kinds) General Machine Work, 
Metal Stampings and Spinnings, 
Screw Machine Work. 
PROMPT DELIVERY 
HORNE MANUFACTURING CO. 

50 Court Street Brooklyn, N. Y. 


DIES, JIGS, GAUGES, FIXTURES, TOOL 
AND DIE WORK 








Punch Press Work—Metal Stampings— 
Screw Machine Work—test bars—machine 
parts. Let us figure on your blueprints. 


We have the 
deliveries. 


HOLMES MFG. CO., Shelton, Conn. 
BUSHINGS 


Operating a Foundry in connection with our 
Mechanical Department, we are particularly 
well equipped for furnishing Bushings and 


Bearings made of a superior quality of Gun 
Metal Bronze. 


R. W. RHOADES & CO. 


15-17 West Ave. Long Island City, N. Y. 


facilities and can give you 








Telephone Franklin 1557 
Empire Stamping & Metal Spinning €0., Inc. 
Metal Stampings and Spinnings 


of all descrip tions 
LARGE OR SMALL JOBS. PROMPT DELIVERY 


We also furnish Dies and Tools for all work. 


88-90 Walker Street, New York 





Let Us Estimate On Your 
- a STAMPINGS 
e are equipp with Stamping Presses. Turning 
Lathes, Brass Foundry, Machine Shop, Polishing and 
Plating Plant. Send samples or specifications. 
SHAPIRO & ARONSON, 20 Warren St., New York 


WE SOLICIT MILLING, 


punch press, screw machine, tool and die work. Bs- 
timates furnished. 


McFELL 
2857 S. Halsted St. 





SIGNAL CO. 
Chicago, Ills. 


—WANTED— 
METAL = AMPING 





nd 
PUNCH PRE SS WORK 
Standard Metal Mfz. Co. 
Jefferson & Malvern Sts., Newark, N. J. 


If your manufacturing requireme nts cannot be hand 
led by firms now advertising, 


Chestnut, 





we should appreciate 
the opportunity of locating a firm that can render 
such special se rvice as your business may demand. 
Our investigation of the contract situation as it now 
stands places us in a position, In which we can be 
of valuable service to the manufacturers of the auto 


mobile industry. If interested, 
with the a Work Dep 

THE AUTO 
239 West 39th st. 


please communicate 
yartment. 
OBILE 
New York Ctiy 


Advertisers 
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nn YOUR BISBEE BLOTTERS! \\F 


A Big Business Man Says— 


Isn't it worth something to 


— an pe in the meee “A monthly advertising blotter serv- 
° e recipient of your letter . i] 

over and above your written ice, 5 ed to customers and pros- 
message? Nothing can do this pective customers, is one of our best 
better than steel die embossed advertising mediums.” 
stationery—and the extra cost 

over type printed stuff, if you SUGGESTION 

sent out fifty letters per day, 

would be about 10 cents. Play Ask for sample blotters— 

fair with your business; adver- tell us how large a mailing 

tise it by using good stationery. list a hav Blotter ad- 

Look over our samples. The vertising pays. Send par * gee 

only time to do so is now— business head and pat will put 
write us for anything engraved you on our own mailing list. 


—business or social. 


BERKOWITZ & PROPER 
AMERICAN EMBOSSING CO. The Good Printers 


92-196 Seneca St. Buffalo, N. Y. 68 Fulton St., New York 


INCREASE hE ay — ae 
hy etters any color, $2. ™ 

EGR wah | Vay net ebereemne 
SALES  roliberi“PRiss, this heading ? 


108 Fulton St., N 
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Office and Salesroom |, ming 
Equipment & Supplies F’ Re 








TO ALL WHO 
y Will send us 


their name we will send one of our Souvenir Pen- 
cils and also put you on our regular mailing list 
of Stationery Bargains. Everything for the office. 
— out this ad and send your name. DO IT 


TOWER BROS. STATIONERY 1 x 
23 West 23rd Street, New York, N. 





Color & Half-tone ADVERTISING 
COMPOSITION 


YINtING Fever Sernce 
Phone AFFERTON  1co.s2s 


9063 Chelsea PRESS West 31st St. 








GRAND RAPIDS 


DISPLAY CASES 


have been adopted as the standard method for dis- 
playing accessories by many of the finest equipped 
Garages in the country. Illustrations and prices 
upon request. 
GRAND RAPIDS SHOW CASE CO., 
Grand Rapids, Mich. 
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MANUFAG'S’ OPPORTUNITIES PORTABLE GARAGES | 








MISCELLANEOUS 








GLOBE BUILDING COMPANY 
AGENCIES D ESIRED Wood and Steel Sectional and Portable Buildings 
ft a " For All Purposes 
and yp En ng A SS Send for Catalogue Plans furnished 
by efficient corps of young salesmen 13-21 Park Row, New York City 
of long experience in automobile line 


DEALERS: Do your own monogramming with our 
transfer letters. They are durable, artistic, easily 
applied and always ready. Catalog on request. 
MOTORISTS’ ACCESSORIES CO. 
Mansfield, Ohio 





iacent territory. Hishest ananciat re- | PORTABLE GARAGES 
y a a SEND FOR ILLUSTRATED CATALOGUE 


J. J. Rafferty GEO. W. DALLERY, 127 E. 138th Street, New York 
Natl. State Bank Bldg., 810 Broad St., NEWARK, N. J. Phone Melrose 9966 








AUTO MAILING LISTS 


Any classification from any state in Union. Guaran- 
teed. Lowest prices. en euppiement. Write 
for price list. C. W. Co., 712 First 
National Bank Building, oan N. C. 











\ Body Shiheets 


Enameling and Japanning Stocks, Roofing Products, Etc. 


AMERICAN SHEET AND TIN PLATE COMPANY, Frick Bidg., Pittsburgh, Pa. 





TOMOBILE | | serinc secvension tr sutomonite 


} Aino, mgneriols toe Teabe Fionn, Grasts, Fonte, Ret | THE E. R. MERRILL SPRING CO. 
526-532 W. 28th Street New York City 


Established in 1863 














READ 
THE AUTOMOBILE 


Published Weekly 


$3.00 A'YEAR gcouibons, 











SZOMesonQiunietas 


Send us your Blue Prints or Sample Gears for estimates § 
ALBAUGH-DOVER CO., 2100 Marshall Blvd., CHICAGO 3 





Please mention The Automobile when writing to Advertisers 

































































We Have Considered Your Con- 


venience in Constructing the 


<Orein- Brown SPEEDOMETER 


we feel safe in saying that it is the most perfectly adapted 
speed recording instrument for all-around service yet 
devised. 

It remains accurate under all conditions. 

Its mechanism is simple, strong and durable. 

It is easily applied, convenient to read and handsomely 
finished. 

Added to these features is the Maximum Speed Hand 
Attachment. This device consists of a red hand which 
records the highest rate of speed and remains at that 
point until it is reset at zero. The necessity of con- 
stantly watching the speedometer is thus obviated. 

You could do no better 
than equip the Corbin- 


Brown this Summer. See 
your dealer. 


Catalog on request 


THE CORBIN 
SCREW CORP. 


The American Hardware 
Corporation, Successor 


NEW BRITAIN, CONN. 
Branches: 
New York Chicago Philadelphia 


Makers of Corbin Duplex 
Coaster Brakes for Bicycles. 





























Whitney Chains Silent Type 


for driving, starting and lighting systems, mag- 


netos, generators, cam shafts, pumps, etc. 
Our engineering department will be pleased 
to co-operate with you to secure maximum re- 
sults. 
A recent addition to our factory enables us 
to make prompt deliveries. 


THE WHITNEY MFG. CO. 
HARTFORD, CONN. 


CHAINS—KEYS—HAND MILLING MACHINES 
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MAKE YOUR GEARS 


OF 


Steel that will stand the Strain! 


The operation of huge lathes and powerful machinery 
of other character, depends upon gears. 


There is an AGATHON STEEL specially valuable for 


the making of gears — good, strong, durable, 
dependable gears. 


We also prepare AGATHON STEELS for Axles, 
Springs, Connecting Rods, Crank Shafts, Pistons, 


Cams, etc. WRITE US 


JISGATHON STEELS 


WILL SERVE YOUR PURPOSES BEST! 














WE MAKE 
“AGATHON”™ Chrome Nickel “AGATHON”™ Vanadium 
“AGATHON™ Chrome Vanadium “AGATHON"™ Chrome Steel 
“AGATHON” Nickel Steels “AGATHON"” High Carbon 


“AGATHON” Special Analyses 


The Central Steel Company 


MASSILLON, OHIO 


BRANCH OFFICES: 
Detroit Office: 326-27-28 Ford Bldg., F. Walter Guibert, District Representative. 
Cleveland Office: Hickox Building, The Hamill-Hickox Company, District Repre- 
sentative. 
Chicago Office: Room 1370, Peoples Gas Building, 122 South Michigan Blvd., A. 
Shaeffer, District Representative. 
Philadelphia Office: 902 Widener Building, Frank Wallace, District ‘Represen tative. 
J. E. Dockendorff & Co., 20 Broad St., New York, N. Y., General Export Agents. 
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Predominate 
on 
MotorTrucks 


NE hundred and fifteen motor truck manu- 
facturers—representing considerably over half 
the entire industry—demand the safety, reliability 
and easy operation in steering that are guaranteed 
by the enormous bearing surfaces of the design of 


Ss 
GIN 


The motor trucks represented by the seventy-five 
trade-marks shown in this advertisement— and 
forty more whose trade-marks are not shown—are 
equipped with Ross Steering Gears. 

The use of Ross Gears by these one hundréd and fifteen 
manufacturers is the best proof in the world of the quality of 
our product, and those who know Ross Gears know that 


they can expect the same high quality all the way through in 
the truck that is equipped with them. 


Write for catalog and any special information desired 


Ross Gear &Tool Compan 
700 Heath Street} Lafayette, Indiana 
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halmers dealers make 
money. Do you? If 
you are not thorough- 
ly satisfied with the 
line of cars you are 
now selling and can 
show us that you have 


business and_ selling 
ability and ample 


funds, please write us. 


otter 


Vice-President 


CHALMERS MOTOR COMPANY 


Maybe we can show you how to increase your 
Tikes profits. Write us. 
fe) mu wnt 
i ha I 
ly Masautlll | 
inl yy 
Ort, Mich. 








